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at Blackwell, Oklahoma Processes Gas From the Cross 





Country Pipe Line of Cities Service Gas Company 





Through the operation of this plant, designed to 

produce daily over 4500 barrels of fractionated liquid products 

from pipe line gas, another completely satisfied plant owner, 

is added to the long 

list of oil and gas companies entrusting such multi-million 

dollar projects to HUDSON, experienced in 20 years 

The HUDSON organization, of designing and building gas processing plants. 
qualified by years of ex- 
perience in the successful 
design, construction and 


operation of major oil and 


9s processing plants, offers ca 
its specialized services for cal 
projects in any part of the . a 


world ENGINEERING CORPORATION 


FAIRVIEW STATION * HOUSTON, TEXAS 
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The secret of flying a B-36 


0 


The Strategic Air Command tells us the average age of the First Pilot on a B-3 
‘s 32 vears. (This would have made him an old man among World War [I fliers 
He ranks captain, major, or better. And he has an average of 3,500 hours’ an 
time to his credit in multi-engine aircraft. The “‘secret”’ of flying a B-36 is the 
good judgment that comes only from experience 

In this respect, we think it’s interesting to note the similarity of flying such an 
aircraft to working on the intricate problems of relating fuels to engines Here, 


too, there is simply no substitute for years of intensive ind specialized experience 











The secret of flying a B-36 















That’s why we think you will be interested to know that the key men in 
charge of engine-fuel studies at Ethyl have an average of 19 years’ experience in 
their individual specialties. When they engage in any cooperative work or con- 
sultation with you, they draw on a rich background of thousands of hours of lab- 
oratory work and millions of miles of road tests. And, as an organization, Ethy] 
Research Laboratories have worked closely with the petroleum and automotive 
industries for 31 years. 

These years of experience give Ethyl a special insight into the complex prob- 
lems of relating engines, fuels and lubricants . . . an insight we believe adds con- 


siderably to the value of “Ethyl” antiknock service. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


WORTH NOTING 
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Compression ratios as high as 
30 to 1 have been used in asin- 
gle-cylinder engine designed 
by Ethyl for fuel research 





Ethyl’s service to customers began the 
very first day “Ethyl” gasoline was in- 
troduced 31 years ago. All that day, 
February 2, 1923, two engineers, who 
had worked on the development of 
“Ethyl” antiknock compound, were out 
on the service-station driveway helping 
to sell the new gasoline. 
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Ethyl’s network of manufacturing plants, 
terminals and leased tracks assures 
prompt delivery of “Ethyl” antiknock 
compound to refiners at any point in the 
compass. 








Ethyl Service is backed by 31 years of antiknock experience 
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He had some unexpected maintenance problems that needed 


attention . . . and fast! 


The source of supply upon which he had been depending, just 


couldn’t give him what he needed! 


Could ‘Oilwell’ furnish the material and the service? As usual 


that answer is, “‘Yes.”’ 


This is why “‘Oilwell’”’ is becoming better and better known as an 
economical and dependable source of supply in every Refining and 
Petrochemical center where an ‘‘Oilwell’’ Refinery Warehouse is 


located. 


Here’s what you get from “Oilwell.” 


Complete warehouse system 
Well stocked warehouses are conven- 
iently located to serve the important 
refining centers. Inquiries are given 
prompt attention and deliveries are 
made quickly to meet your emergency 
requirements 


Lower inventory investments 

You can cut your own warehouse 
stocks to a minimum, reduce obsoles- 
cence and get a wider selection of mate- 
rials, sizes and brand names from 


“Oilwell’s”” complete inventories 
Experienced personnel ““Oil- 
well” refinery specialists, having been 


trained in refining and petrochemical 
plants, understand your material and 
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service problems and can give you the 
service you require, 


Quality products — “Oilwell” 
stocks include the best known brand 
names in equipment and materials de- 
signed and approved for refinery opera- 
tions. When it comes from “Oilwell,”’ 
you know it will meet your specifica- 
tions 


92 Years of experience — From 
almost the beginning of the petroleum 
industry Oilwell” has worked with 
the men engaged in drilling and pro- 
duction. Our goal is to extend the same 
prompt, dependable and complete serv- 
ice to those responsible for Refining 
and Petrochemical operations 


Branches Serving All Oil Fields 


aLweeia” 


UNITED STATES STEEL 





These famous products 
are sold by “’ Oilwell‘ 


Bridgeport Brass Taylor-Forge 
Catawissa Thermoid 
Johns-Manville Vogt 
Lunkenheimer Walworth 
Manning, Maxwell Watson-Stiliman 
& Moore Wilson-Snyder 
National Tube Worcester 


and many others 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS 
with Refinery Warehouses at 


Beaumont, Texas Garlond, Texas Houston, Texas 


Borger, Texas Los Angeles, Colifornia 
Casper, Wyoming Odessa, Texas 


Chorleston, W. Virginia Ponca City, Okiahome 











VIBRATION 


Hartzell Cooling Tower Fans 
Handcuff These Thugs 


HARTZEUL 


Corrosion, abrasion and vibration can’t get the best of 
a fan with Hartzite plastic blades. That’s why these 
thugs steer clear of a cooling tower or heat exchanger 
equipped with Hartzell fans. 


Hartzite blades absorb vibration, resist abrasion and 
are unaffected by most industrial acids, mild alkalies 
and weather. Even when the surface of the blade is 
damaged, you're not in trouble—the interior has the 
same high resistance to corrosion and mechanical 


damage. 


Name 





Company 





Nearly every Hartzell fan installed since the introduc- 
tion of the Hartzite plastic blade in 1941 is still in service 
today. Where one Hartzell has been installed on a bat- 
tery of cooling towers or heat exchangers, “Hartzell” is 


invariably specified as additional fans need replacement. 


For more details on how Hartzell, “the” cooling tower 
and heat exchanger fan of the petroleum industry, can 
handcuff the cooling tower thugs who have been caus- 
ing you trouble, write today for your free copy of 


Bulletin A-111. 
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If student, check here for special information 
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22 (To obtain more data on advertised. products see page 776) 
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Located near Ballinger 


Texas, the above plant (designed, 
engineered and constructed by Fluor for Runnels Gas Products 


Corp.) recovers 85,000 gallons daily of LPG and gasoline 









Built by Fluor, this natural gasoline 
leum near Lovington, New Mexico, 





plant for Warren Petro- 
processes 22 mmcf/d. 




















Fluor designed, engineered and constructed this natural 
gas absorption plant, crude stabilizer and crude topping 
plant, Colombia, South America, for Colombian Petroleum 


Three more natural gasoline plants by FLUOR 


BRINGING T 


Fluor has an impressive record in the design, engineering 
and construction of natural gasoline plants. Twenty-eight 
complete units have been buih by Fluor, ranging in size 
from 18 to 185 mmef/d capacity, with several more under 
construction. Almost double that number of existing gas 


plants have been expanded and modernized by Fluor. 


Fluor has built virtually every type of field processing plant 

gas absorption, pressure maintenance, cycling, gas treat- 
ing (aqueous, glycolamine, glycol dehydration, desulfuri- 
zation, diethanolamine, etc.), plus innumerable compressor 


stations on gas transmission lines. Fluor manufactured 


products used extensively throughout the Natural Gas 


BE SURE W/TH 


THE FLUOR CORPORATION. LTO 


S ANGELE 


HE TOTAL TO 28 


industry. These include cooling towers, Fin-Fan air-cooled 
heat exchangers, pulsation dampeners, mufflers and gas 
cleaners for liquid and solids removal. 


With headquarters at Los Angeles and a Mid-Continent 
Division in Houston, Fluor is conveniently located to 
provide an integrated organization for the design-erection 
of a complete gas-gasoline plant or any phase of it. Fluor’s 
metal fabricating shops at Paola, Kansas, are well equipped 
for all types of structural steel and plate work, for the 
For 
information on Fluor’s qualifications in the Natural Gas 
industry, write for Bulletin FC-RC-0.004 
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See You at the Refining Meeting in Houston 


OU’VE probably had the same experience many times, but we're 
continually amazed at the way in which little ideas will develop 
and grow into something big. 

You'll find an example of just that in this issue. I’m referring to the 
special section starting on pg. 704 and devoted to the API Division 
of Refining and its Mid-Year meeting. 

Actually, that section represents two ideas. 

The first was one we had back in 1949. We'd been thinking for some 
time about the importance of the work of the Refining Division, and 
trying to figure out a way in which to bring it more to the attention of 
the industry. We finally hit on the idea of reporting each year on the 
work of the various technical committees, and in our April 1950 issue 
we published the first of what has become an annual review of what the 
committees have done and are doing, written for us by the committee 
chairmen. 

That’s an idea which has grown from four pages in 1950 to 25 pages 
in this issue. 

The other idea was one which a group of oil people had some 26 
years ago. At that time the API was one big family, but some of its 
members, mindful of the growing complexity of the industry, had the 
idea that it could be of more service if it were organized on a divisional 
basis. Accordingly, at the annual meeting in Nov. 1928 the API Board 
of Directors approved in principle the idea of organizing three divisions 
—including one on Refining. One of the aims of this action was “to 
provide a forum for the discussion of problems particularly pertinent 
to a specialized branch of the industry.” 

Subsequently, the Division of Refining was organized in 1930, and 
held its first meeting in January of that year. At that time, the General 
Committee on Refining was made up of 15 members—today it has 60; 
there were about 325 members enrolled in the Division—today there 
are 1900; there was one technical committee on Refining—today there 
are seven. 

Mere growth in numbers, however, doesn’t prove worth; quantity 
doesn’t necessarily mean quality. But if you'll read the stories in our 
special API section, particularly the special projects features beginning 
on pg. 708 and the committee reports beginning on pg. 715, I’m sure 
you'll agree with us that the API Division of Refining is doing a par- 


ticularly effective job. 


Editor 





cGraw-Hill Petroleum Publication 


Platt’s Oilgram News Service 
A daily independent oil-news re- 
porting service issued from New 
York, Chicago and Houston. 


Platt’s Oilgram Price Service 


A daily independent oil-price re- 
porting service issued from New 
York, Chicago and Houston. 
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ERMINALS 
) THAT CAN BE TRANSPORTED 


. 
1. 
agence 2 


Bulk liquids stored and packaged 
with no capital investment on your part 


By using General American Tank 
Storage Terminals in five major 
marketing centers, shippers 

and processors of bulk liquids 
save on shipping and can distrib— 
ute their products to the market 
as needed. 


TERMINALS: 

Chicago, Illinois; Galena Park 
and Pasadena (Port of Houston) and 
Corpus Christi, Texas; Port of 
New York (Carteret, N.J.); Port 
of New Orleans (Goodhope, 


Modern facilities for barrel 
and drumming at all term 
plus complete canning 


at Carteret and Goodhope 










Kirin” General American Tank Storage Terminals 


a division of GENERAL AMERICAN TRANSPORTATION CORPORATION,-135 South La Salle Street, Chicago 90, Illinois 
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What's Happening... 


in Expansion 


. - » Petroleum capital expenditure plans for 1954 in- 
clude $1,277,640,000 for new processing plants and 
equipment in the U. S., according to studies recently 
completed by PETROLEUM Processinc and the McGraw- 
Hill Department of Economics. This amount represents 
a gain of 21% over actual 1953 expenditures of 
$1,056,250,000. A tabulation of actual 1953 and 
planned 1954 capital expenditures for all phases of the 
petroleum industry is given below: 

Actual Planned % 

1953 1954 Change 
(in thousands of dollars) 
$2,197,000 $2,281,500 + 3.9 

1,056,250 1,277,640 +21.0 

Transportation 464,750 


319,410 31.3 
Marketing 507,000 547,560 + 8.0 
Other — 


136,890 -- 
TOTAL $4,225,000 $4,563,000 + 8.0 


Production 
Processing * 


* Processing includes refineries, natural gasoline and 
cycling plants, and petrochemical units. 


.- +A similar siudy by API follows essentially the same 
pattern. Their figures, adjusted to include refineries, 
natural gasoline and cycling plants, and petrochemical 
units under processing, are as follows: 
Actual Planned % 
1953 1954 Change 
(in thousands of dollars) 
$2,193,297 $2,206,192 t. 0.6 
883,358 1,046,207 118.4 
389,516 314,566 —19.2 
329,133 370,366 +12.5 
60,952 66,868 -+ 9.8 
$3,856,256 $4,014,199 + 4.1 


Production 
Processing 
Transportation 
Marketing 
Other 
TOTAL 


. . - Great Northern Oil Co. expects to let contracts this 
month for its new 20-25,000 b/d refinery at St. Paul, 
Minn. Projected plant (see What’s Happening, Jan. °54, 
p. 7, and Feb. °54, p. 151) will include crude and cok- 
ing units, Thermofor catalytic cracking, hydrodesulfur- 
ization and Ultraforming (licensed by Indiana Stand- 
ard), UOP catalytic polymerization and auxiliary units. 


. »- Richards Oil Co. of Minneapolis has acquired 132- 
acre site on Minnesota River at Savage, Minn., and is 
considering building a $500,000 to $750,000 refinery 
there. Refinery would run on Montana and Wyoming 
crude. 


. » » Esso Standard Oil Co. will spend over $15,000,000 
for modernization of its 58,000 b/d Baltimore, Md.., 
refinery. Included in the project are a 10,000 b/d Fluid 


coking unit, 3,000 b/d Hydroformer, and three Hydro- 
fining units. Later units will use by-product hydrogen 
from the Hydroformer, and will have capacities of 
12,000 b/d of straight run naphtha, 5,000 b/d of heavy 
catalytic heating oil, and 3,000 b/d of heavy naphtha 
Hydroformer feed stock. Bechtel Corp. will construct 
coking unit, Foster Wheeler Corp. the Hydroforming 
and Hydrofining units. Also included in modernization 
is a new consolidated mechanical shop to replace exist- 
ing scattered shop facilities, being built by Whiting- 
Turner. 


. » - Imperial Oil Co. has let contract to Canadian Kel- 
logg Co. for its new $14,000,000 lubricating oil plant 
at Edmonton, Alberta. The plant will include the first 
installation of a new Hydrofinishing process for finish- 
ing lube oils, which involves passing hydrogen through 
the lubricant to remove impurities and replaces clay 
filtration. Hydrogen for the process will come from a 
new 2,000 b/d catalytic reformer. 


. » « Sun Oil Co. has let contracts to Catalytic Construc- 
tion Co. for three major additions to its U. S. refineries. 
At Toledo, Ohio, a 27,000 b/d Houdriflow catalytic 
cracking unit will be installed as part of a 48,000 b/d 
combination crude unit. At Marcus Hook, Pa., a 27,000 
b/d Houdriflow unit and 18,000 b/d Houdriformer 
will be installed. The new units are scheduled to be on 
stream early in °55. 


. .» Esso Standard Oil Co. plans to install a 9,500 b/d 
catalytic polymerization unit at its Bayway, N. J., re- 
finery, with completion expected next spring. Also 
planned are new gasoline blending facilities, which will 
replace present “batch” blending tanks and permit “con- 
tinuous” blending of additives and dyes into gasoline 
as it moves through pipe lines on way to storage. 


. . » Naph-Sol Refining Co. is planning installation of 
a 6,000 b/d catalytic reformer at its 5,500 b/d refinery 
at Muskegon, Mich. 


. » » Union Oil Co. of California has fast tax write-off 
on $38,129,000 for a new refinery at Santa Maria, and 
expansion of its Oleum refinery. Facilities at Santa 
Maria will include basic refining and 18,700 b/d coking 
unit for preliminary processing of high-sulfur crude, 
which will be refined further at Oleum. For Oleum, 
$23,689,000 was authorized, to include reformer, poly- 
merization unit, gasoline treater and sulfur removal 
unit, to produce an additional 7,720 b/d of high octane 
gasoline and 57 tons of sulfur. 


in Petrochemicals 


. - - Dow Chemical Co. is planning to construct a syn- 
thetic glycerin unit and polyethylene unit at its Velasco, 
Texas, plant, the combined cost of which will be $18 to 
$20 million. Glycerin unit will be second such synthesis 
unit to be built in this country, Shell Chemical having 
had one in operation at Houston for some years. Dow 
process will differ from Shell's, reportedly, although it 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’s OILGRAM News 
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will still start with propylene and proceed via the allyl 
chloride route. Completion targets are Jan. °56 for 
glycerin unit, July-Aug. ’55 for polyethylene. 


. . » Refiners with coke and an urge to get into petro- 
chemicals might want to look at the 52-acre calcium 
carbide plant at Ashtabula, Ohio, which General Serv- 
ices Administration is offering to sell to highest bidder. 
Plant cost $3,250,000 to build and equip in 1941, and 
can turn out 70,000 tons of calcium carbide annually. 
An article “Refinery Coke—New Source of Petrochemi- 
cal Profits” in this issue (p. 733) points out how refiners 
might make acetylene from petroleum coke via calcium 
carbide route. 


. . » United Chemical Co. (newly formed with eastern 
capital), plans an $18,000,000 plant near Timpson, 
Texas, to produce 320 tons of urea and 160 tons daily 
of ammonia. Natural gas requirements, 12,000 Mcfd, 
will come from nearby gas lines or shut-in fields. Foster 
Wheeler is design engineer for the Casale ammonia 
and Pechiney urea processes. 


. . » Hercules Powder Co. has leased (with option to 
buy) the Louisiana, Mo., facilities operated until last 
June as synthetic fuels plant by Bureau of Mines. Her- 
cules originally built the facilities as an ammonia plant 
for the government in 1941. 


. . » “Petrox” is an unidentified petrochemical which 
The Texas Co. is now using in its premium-grade gaso- 
line. Company identified additive only as “‘a very specific 
material made under controlled conditions” and said it 
is “wholly combustible” and manufactured only by 
Texaco in a new unit at its Port Arthur refinery. Advan- 
tages claimed for additive in gasoline are reduced engine 
wear, substantially improved economy, maximum power 
developed and sustained, improved valve performance 
and valve life, thorough rust protection, reduced octane 
requirement build-up, reduced induction system de- 
posits, protection against stalling, greatly increased 
spark plug life. 


. . « Tanker hauling of petrochemicals is planned by 
Standard of California. It is refitting its “R. G. Follis” 
to carry materials marketing through its subsidiary 
Oronite Chemical Co. from the Richmond and El 
Segundo plants to the East and Gulf coasts, bringing 
back Eastern blending stocks and chemical raw ma- 
terials. 


. . . Supplementary instructions on bidding for govern- 
ment-owned synthetic rubber plants have been issued 
by Rubber Production Facilities Disposal Commission. 
Copies of releases No. 3 and 4 may be obtained from 
commission at 811 Vermont Ave., N. W., Washington 
25, D. C. 


. . « The Texas Co., planning further expansion in the 
petrochemical field, has placed William P. Gee, formerly 
assistant to President Augustus C. Long, in charge of 
petrochemical activities, including synthetic rubber. 
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in Markets and Prices 


. - » Gasoline trading was active at the Gulf Coast dur- 
ing April, and prices recovered from their March lows. 
At the Gulf, probably 2,000,000 bbls. of spot gasoline 
was picked up for early cargo and barge shipment. Eas- 
ing of the pressure on the Gulf cargo market left vir- 
tually no sellers of premium grade in distress, and 
“maybe only one or two” on regular. 


. - + Product markets generally were firmer than in sev- 
eral recent years as the industry moved into the summer 
season, according to many refiners, as a result of the 
inroads on the gasoline surplus. 


. .. There were still several “weak spots,” however, in- 
cluding a 0.5¢ decline in prices for Grade 26-70 natural 
gasoline in the Mid-Continent, bids ranging down to 
8.48¢ per gal. to supply the government with JP-4 jet 
fuel, and special “protection” plans to stave off dealer 
failures in the New Jersey retail market. 


. . » Current low inventories of distillate and residual 
fuel oils in seaboard areas were one reason refiners gave 
optimistic market reports. Along the East Coast, trade 
reports showed there has been no substantial carry-over 
this year of light fuel inventories. And imports of heavy 
fuel were tapering off seasonally, with the result that 
some terminal operators actually had to spread out sup- 
plies pending cargo arrivals from the Gulf or Caribbean. 


. . » No. 6 fuel was more plentiful in inland areas than 
on the seaboard. In Chicago, Standard Oil Co. (Ind.) 
cut its heavy fuel tank wagon prices 0.5¢, April 1, its 
new price for Stanolex “C” down to 7.75¢. 


. . - Alkylate was the only specialty attracting any spot 
market demand. Inventories of avgas, lubricating oils 
and waxes continued to increase, and lubricating oils, 
Tulsa basis, were quoted from 1¢ to 2¢ lower. 


Transition 


. » « Gulf Oil Corp. closed its 8,000 b/d refinery at 
Ft. Worth, Texas, on May 1 because it was incapable 
with existing equipment to meet current quality de- 
mands, and didn’t lend itself to enlargement and mod- 
ernization. The plant went into operation in 1912. 


. .- Clark Oil & Refining Corp. is the new name of the 
former Petco Corp., which operates a 20,000 b/d re- 
finery at Blue Island, Ill., and is currently installing a 
4,000 b/d Platforming unit there. 


. . « Chicago Corp. is taking over immediate manage- 
ment of Champlin Refining Co., Enid, Okla., and its 
subsidiary, Peppers Refining Co., Oklahoma City, under 
agreement to purchase both firms for total of $55,000,- 
000. Capacity of Enid plant is 22,000 b/d, while 
Peppers refinery is rated at 1,750 b/d. 
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LUMMUJUS 


designs, engineers and constructs petroleum and chemical plants 
scope: world-wide 
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No petroleum or chemical area in the free world is more 
than a few hours flying time from a Lummus office. 
From principal cities on five continents, Lummus staffs 
have designed, engineered and directed the construction of over 
700 major plants and installations. 
Think of Lummus when planning your next project — location anywhere. 













THE LUMMUS COMPANY, 
385 Madison Avenue, New York 17, New York 


ENGINEERING AND SALES OFFICES: 
New York, Houston, Montreal, London, Paris 


SALES OFFICES: Chicago, Caracas 
HEAT EXCHANGER PLANT: Honesdale, Pa. 
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a tie ~~ =, ? _ = wt te t 
ILLUSTRATED: 40,000 B/D petroleum refinery at Dunkirk, France, designed, engineered and constructed by Lummus for the Societe Generale des Huiles de 
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\ That’s a trick requiring plenty of specialized ex- 
as perience. However, this scene at the great Shell 
‘ \ \ Refinery at Houston, Texas, indicates only one 
\ facet of the Graver Construction Company. 
\ From design to engineering, to construction 
\ 


and maintenance—Graver is prepared to do the 
whole job. Extremely flexible in approach, Graver 
builds not only for the petroleum industry, but 
for the chemical, steel and other basic indus- 
tries as well. 

Whether it be procurement or construction, 
setting machinery or plant maintenance, it will 
pay you to consider Graver—an old name in the 
petroleum industry...arespected name through- 
out industry. 


GRAVER CONSTRUCTION CO. 


332 S. Michigan Avenue, Chicago 4, Illinois 
New York * Houston 


N77 \ 7 Ze 


a division of 


GRAVER TANK & MFG (0. INC. 
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Petrochemical Future Brightest for 
Those Who Expand their Research 


HE future for the petrochemical industry is bright, 
but not for the timid or the fainthearted. 

“Particularly, it is not for those who have let their 
research lapse during the post-war period when anyone 
could enter the petrochemical field and find a ready 
market for established products.” 

These words came from a well qualified authority in 
the field of organic chemicals, Harry B. McClure, 
president of Carbide & Carbon Chemicals Co.‘ For 
20 years with this company, he has been concerned 
with new chemicals and finding new industrial uses 
for them. 

“The more competitive conditions expected in 1954 
might seem to confirm that a leveling off period in 
growth is overdue,” he continues. “It is probable that 
plants with obsolete or high-cost processes will have 
a somewhat rough time. Those with courage and fore- 
sight, however, will look upon this period as an oppor- 
tunity for expansion into new fields.” 

Mr. McClure’s remarks on the future in petrochem- 
icals apply equally to the oil companies extracting 
chemical materials from oil and gas, and the established 
chemical concerns. If his statements on the necessity 
for research in the years ahead were confined to tech- 
nological work on new products and processes in the 
laboratory, the competitive outlook for the petroleum 
refiners might appear dim. 

However, there is also economic and market 
research to consider, something within the province of 
many oil companies, even those at present not making 
petrochemicals. A principal distinguishing characteris- 
tic of petrochemical research, Mr. McClure brings out, 
is that it frequently starts “with the appreciation of the 
need for an end product and then looks for the raw 
materials to make it.” In view of the numerous hydro- 
carbons in a barrel of crude available for manufacture 
of a variety of chemicals, such an approach to research 
seems appropriate for an oil company, and without 
going too far afield from the marketing territories 
natural to its refineries and gasoline plants. —V.B.G. 
(1) “Research-Catalyst for Petrochemicals Growth’ H. B. Mc- 


Clure, Carbide & Carbon Chemicals Co.; Chemical Industry 
Survey, Investment Dealers Digest. 


Promise Is Seen in Pattern for 
Organizing Attack on Corrosion 


WM ANY refiners now becoming more conscious of 
corrosion problems because of a recognition of 
their cost to the industry, may be surprised to learn 
that the natural gasoline industry has completed a 
10-year program that has effectively remedied one of 
their serious problems in this field. 
A 200-page report in book form, has been published 
on the subject by the Natural Gasoline Assn. of Amer- 
ica.“ It tells how a group of gas and gasoline com- 
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panies organized the campaign, analyzed the particular 
corrosion problem, worked out its solution. Their 
findings as now presented are expected to result in 
common benefit of all operators. 

The problem was highly complex—the corrosion of 
the valves, fittings and tubing in gas condensate wells 
with high gas-oil ratios and pressures in many instances 
well over 1500 psi. The condensation of water, along 
with the hydrocarbons, produced aqueous solutions 
of carbon dioxide and organic fatty acids. These were 
the agents of corrosion. 

The cooperative work started in 1944, when it was 
recognized that internal corrosion in the high pressure 
wells was different from that in low pressure wells. 
An NGAA committee outlined a research program, 
some of which was carried on in oil company labora- 
tories and some in outside institutions. A full time 
correlator of field studies was taken on. Funds to the 
amount of over $80,000 were contriubted by the in- 
terested oil companies over the 10 years. 

An impressive amount of information was collected 
by the NGAA committee, which is presented in its 
report. Included are methods for detecting, measuring 
and locating corrosion in individual wells, for coupon 
evaluation of corrosion, and methods for its control 
by inhibitors, and the use of special steels, and so on. 
An economic evaulation places the uncontrolled cost 
of corrosion in gas condensate wells in 1951 at $12,- 
100,000, and the control cost at $2,100,000, indicating 
a potential saving of $10,000,000. 

This specific form of corrosion encountered in gas 
condensate wells is not commonly a refiner’s problem, 
CO. being eliminated before the crude reaches the 
refinery gate. However, some of the data on metal- 
lurgical factors should prove valuable, and the methods 
the natural gasoline plant operators set up to attack 
their problems are expected to be useful in the refiners’ 
campaigns against their high corrosion costs. —V.B.G. 

(1) “Condensate Well Corrosion”, by the NGAA Condensate 


Well Corrosion Committee; published by the Natural Gaso- 
line Assn. of America, Tulsa. 


More Light Ends in Motor Fuel 
Seen as Stopper to ‘Profit’ Leaks 


ETTER evaluation of such materials as butane 

along with a re-evaluation of their use for upgrading 
motor fuels is being regarded as a needed trend by at 
least one petroleum processor. 

Refiners lost, through less economic usage, the 
equivalent of $100,000,000 in the summer of 1953 
by failing to exploit existing knowledge of the permis- 
sible light ends contents in motor fuels, according to 
Phillips Petroluem Co.’s T. W. Legatski and H. J. 
Elder.“ They estimate that an average of about 
140,000 b/d of motor gasoline stock having a leaded 
octane number of 105 (extrapolated) was not disposed 
of as motor gasoline during this period. 

Instead, it probably was burned under refinery 


631 





Tomorrow 








boilers. In turn, the fuel oil which was thus displaced 
presumably was used as heating oil last winter. 

If diversion of such materials as butane, for example, 
into low-grade economic uses can be eliminated 
equivalent refinery processing will be saved and, at 
the same time, the refiner can make a very real tech- 
nical contribution to fitting engines to fuels through 
reducing the spread in fuel characteristics for which 
cars must be designed. 

The “lost profit” statement is based on surveys of 
gasoline sold in various areas which use the fact 
that Reid vapor pressure—when correlated with the 
slope of the ASTM distillation curve at some %-evap- 
orated point in the forepart of the curve—will determine 
vapor pressure. Any discrepancy between this and 
the vapor pressure tolerance of cars as determined by 
road-testing represents the amount of butane, for ex- 
ample, which could have been used. 

Since the motoring public is constantly conducting 
a motor gasoline survey of its own, customer accept- 
ance of the product year after year is the published 
conclusion of this testing program. Marketed gasolines 
also represent the end result of a wide variety of raw 
materials and refining methods. 

Sampling in these geographical areas and crossplot- 
ting vapor pressure and %-evaporated gives the spread 
of acceptable characteristics, prevailing practice, and 
more or less conservative practice. Superimposing the 
relationship of butane content on the existing data 
indicates whether or not more of this refinery surplus 
material could be used. 

Examining the overall average composition of motor 
gasolines throughout the country, the authors reached 
the conclusion that an additional 4.2% of butane could 
have been blended on the average during the summer, 
without increasing incidence of vapor lock. 

Further, based on a substantial amount of available 
information, still more butane probably could be used 
without encountering difficulty. This is calculated to 
be 6.3% instead of 4.2. The difference would amount 
to the order of 12,000,000 bbl. more, or around 
$50,000,000 “profit” from a cost-free motor fuel up- 
grading process. 

At the same time, it is seen that still more butane 
would simplify the engine designers’ problems, because 
there would be less spread in fuel characteristics. That 
is, the engines could be designed for a more specific 
fuel while the customer would never know the dif- 
ference and, in fact, still would be getting his money’s 
worth of high quality fuel. —D.P.T. 
(1) “Octane Numbers to Burn,” by T. W. Legatski and H. J. Elder, 


presented at Western Petroleum Refiners Ass'n. 42nd annual 
meeting, San Antonio, Texas, March 29, 1954. 


Gasification of Natural Gasoline Seen 
As Way to Meet Peak Gas Demands 


A NEW method of preparing artificial gas from natu- 
ral gasoline has been developed by the Institute of 
Gas Technology in research sponsored by East Ohio 
Gas Co. Called “hydrogasification,” the process is re- 
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ported to yield a gaseous product completely substi- 
tutable for natural gas without the formation of coke, 
tars and aromatic by-products. 

Here is the background for IGT-East Ohio’s interest: 

Gas utilities need a better supplementary gas than 
can be produced with presently available methods to 
meet short-time peak loads which exceed normal natural 
gas supplies. 

Most commercial processes for producing natural 
gas substitutes involve thermal cracking of distillates 
and natural gas liquids in regeneratively heated refrac- 
tory lined vessels. Coke, light aromatics and tars are 
by-products to be disposed of, sometimes at a penalty 
because of the variable and unpredictable supply. 

Product gases from these conventional processes 
often contain up to a third olefins and diolefins, an equal 
quantity of hydrogen, and the balance paraffin hydro- 
carbons. Unfortunately, this mixture has greatly differ- 
ent combustion characteristics compared to natural gas 
and is said to have created many problems in consumer- 
supplier relationships. 

IGT’s gasification process originally cracked 26-lb. 
natural gasoline at temperatures from 1380 to 1490° F., 
pressures from 51 to 67 psia., and residence time of 
3.7 to 5 sec. The resulting gas, 76-79% yield, still con- 
tained considerable hydrogen and light olefins, but less 
than the product from conventional gasification. 

Further laboratory study indicated that the addition 
of limited quantities of hydrogen could be relied on not 
only to reduce the olefin content of product gases, but 
also the formation of liquid products. This was borne 
out in pilot plant testing under conditions of 70 psia. 
and feed rates of 60-70 Scf. of hydrogen per gal. of 
natural gasoline. Other conditions were for the most 
part substantially the same as the runs without feed 
hydrogen, except that temperatures were somewhat 
lower in order to minimize dehydrogenation reactions. 
Liquid production was nil and olefin concentration in 
the gas was substantially reduced. 

The process has also been tried with a heavier, un- 
leaded motor gasoline, and with kerosine. With the for- 
mer, it was found possible to gasify 83 to 86 wt.-%, 
with 87 Scf. of hydrogen per gal. 

Following further tests and economic evaluation with 
a variety of feeds it is expected that a commercial 
1000 Mef. per hour plant will be designed, presumably 
by East Ohio. 

Commercial adoption of IGT’s process would create 
a larger market for natural gasoline, and at the same 
time provide a more satisfactory supplementary gas for 
utilities when they face a peak demand. 

On the other hand, the natural gasoline industry is 
itself plagued with a seasonal demand, and is in a worse 
position since its products are almost a drug on the 
market in late spring and summer when prices tradi- 
tionally fall to seasonal lows. A solution to this problem 
could be found if gas utilities would accumulate their 
raw material supplies in summer—taking advantage of 
lower prices, unloaded transportation facilities, and the 
fact that natural gasoline lends itself to easier storage 
than does LPG. —D. P. T. 
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Continental Oil Com- 
pany’s refinery at Den- 
ver. Left, Nicholson 
thermostatic steam 
traps draining lines to 
and from a vertical 
steam turbine. Nichol- 
son units are used 
almost exclusively. 
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NICHOLSON TRAPS.SELECTED 
TT eid Cogn for TX Refinery 


finery has adopted Nicholson steam 
traps because they proved most effective generally 
in improving heat transfer. This is an advantage 
which, we believe, is important to plant men in 
every industry. A recent survey showed these 
Nicholson features to be the reasons why plants 


with standardization-for-economy programs are in- 





creasingly adopting Nicholson traps: (1) Two to 

six times average drainage capacity. (2) Operate 

at lower temperature differential. (3) No air bind- eased elie setoats dine Vs" to 2: 

ing. (4) Freeze-proof. (5) Only one moving part. from vacuum te 250 ibs. Type C also in cast steel for pres- 


(6) No change of valves for varying press- 
ures. (7) Record low 


for steam waste. For 


Send for process, power, heat. 
CATALOG 953 


PRR(NICHOLSON Sa 


TRAPS: VALVES: FLOATS 
215 OREGON ST., WILKES-BARRE, PA. 











Sales and Engineering Offices in 58 Principal Cities 
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for 
Dependable Service 


SPECIFY 


WEDGEPLUG 


STEEL DRY PLUG VALVES 





STOCKHAM 


CAST STEEL GATE VALVES 


WEDGEPLUG VALVE COMPANY, INC. 
NEW ORLEANS 15, LA, 
An affiliate of 


STOCKHAM VALVES & FITTINGS 
GENERAL OFFICES AND PLANT, BIRMINGHAM 2, ALABAMA 
Warehouses and Offices 


PHILADELPHIA @ CHICAGO @ BOSTON e@ ATLANTA 
LOS ANGELES @ NEW YORK @ HOUSTON e@ DALLAS 
PITTSBURGH @ ST. LOUIS © WASHINGTON e@ SAN FRANCISCO 


STEEL DRY PLUG VALVES « CAST STEEL GATE VALVES ¢ BRONZE VALVES 
IRON BODY VALVES « PIPE FITTINGS 
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It Doesn‘t Balance 


To Tue Epiror: The chemical equa- 
tion on page 374 of the March issue of 
PETROLEUM PROCESSING (“How to 
Determine Arsenic Traces in Oil or 
Catalyst’) is incorrectly balanced, ap- 
parently due to a typographical error 
on our part. The equation should have 
read: 
6H* +- 3Zn + HsAsOz; > 

AsHs + 3Zn** + 3H2O 
instead of showing three molecules of 
HsAsOs. I regret that we did not 
notice this error before publication. 

I wish also to thank you for the 
early publication of this article and for 
the fine manner in which it was han- 
dled. Your treatment of this material 
was very Satisfactory. 

RAYMOND R. JAY 

Sinclair Research Laboratories, Inc. 

400 East Sibley Boulevard 

Harvey, Iil. 

Thank 
Jay. 


you, reader—and author— 
Typographical error acknowl- 
edged. Also, error on part of our edi- 
tor - in - charge-of-balancing-equations 
admitted. 


A Smog Platform 


To THE Epitor: . . . You might be 
interested to know that at the meeting 
of the Board of Directors of the 
(Western Oil and Gas) Association 
last month, they adopted the follow- 
ing petroleum industry policy state- 
ment, or “platform” on smog: 

“The oil industry recognizes that as 
a member of the community it has a 
responsibility for the control of air 
pollution: 

“(1) It is accepting that respon- 
sibility and will continue to do all that 
it can within the limits of technology 
to control pollutants originating within 
the industry. 

“(2) In the belief that the final so- 
lution of this complex problem will 
come from greater knowledge, the 
industry will continue to sponsor re- 
search on air pollution in the com- 
munity interest.” 


FELIX CHAPPELLET 
Secretary and 
Acting Manager 
Western Oil and Gas Ass'n. 
510 West Sixth Street, 
Los Angeles 14, Calif. 
Good from the man who 
fought back when smog critics again 


news 
tried to make oil their whipping boy. 
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_J-M BLAZECRETE 
cuts refractory 





That’s why it pays you to use this hydraulic- 
setting refractory for temperatures to 3OOOF 


Blazecrete* materially reduces labor 
costs for refractory maintenance. This 
hydraulic-setting refractory saves time 
in building and repairing linings for 
high-temperature equipment. 


For troweling, just mix Blazecrete 
with water as you’d mix ordinary con- 
crete ... then slap-trowel it in place. 
When gunned, it adheres readily with 
a minimum of rebound loss. Either way, 
Blazecrete goes on fast, without labo- 
rious ramming or tamping. And Blaze- 
crete linings /ast. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
Reg. U.S. Pat. Off 





Whether you gun it... 


or slap-trowel it... sf.) 


burner blocks, soaking pits, and indus- 
trial boilers. 

STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 

L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 

Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*... the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box60,New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 







( 





mM Johns-Manville BLAZECRETE 


BUILDS BETTER REFRACTORY LININGS 


(To obtain more data on advertised products see page 776) 
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are protected by 





AMERICAN FLANGE & MANUFACTURING CO. INC., 30 
Tri-Sure Products Limited, St. Catharines, 


To 


obtain more data on advertised products see page 77 





Gulf — an American Flange customer for 
over 25 years, and one of the world’s leading 
shippers of oil and gasoline — is known for 
the excellence of its packaging as well as its 
products. 


Gulf facilitates filling and shipping... protects 
the purity of oils in transit... delivers con- 
tainers that are easy to open and use... by 
equipping drums and pails with Tri-Sure* 
Closures. 


The Gulf Oil Corporation has used the Tri- 
Sure Closure since its inception — entrusting 
millions of gallons of its fine products to T'ri- 
Sure protection. And every shipment proves 
that it pays to specify Tri-Sure: the Tri-Sure 
Flange, Plug and Seal for drums. . . Tri-Sure 
Nozzles, Spouts and Seals for pails. 


On your next order for drums or pails, make 
it an order for dependable protection by 
specifying ““Tri-Sure Closures’’. 


*The “Tri-Sure” Trademark is a mark of relia- 


bility backed by over 30 years serving industry 


ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Ontario, Canada 





6) PETROLEUM PROCESSING, May, 1954 





P ET R O LEU M PESO CGCES S141 © TRENDS 
















































74 140 
1954 ey 
73 FORECAST 130 4 1" 
72 1 
% f \ 
—. é 
5 : 
Cg sym 
“ : F 
*., . 
145 Py . : 
* ° s 
é 4 ; 
67 4o 06; . ? 
: ry Pg 
: Nest : 
66 135 : Me eet 
1307 
oo eS BS Ss AS eS 22 97RD RD ee EON o. 2: ae. 7 2/74 8.8 8 
CRUDE RUNS TO STILLS PRIMARY GASOLINE STOCKS PRIMARY DISTILLATE STOCKS 
Millions of b/d, monthly averages Millions of bblis., end of month Millions of bbis., end of month) 


be around 145-150,000,000 bbls 


Heavy Gasoline Stocks Depress Runs Heating Oils: Inventories of middle 


distillates (distillate and kerosine) in 





OUTLOOK: Second quarter crude they were nearly 20,000,000 bbls the U.S. April 10 (75,041,000 bbls.) 
runs will average around 7,000,000 higher than April 11, 1953. To pare were 4,337,000 bbls. less than a vear 
b/d avg.—Gasoline yields to continue down to the 140,829,000 bbls. of Oct ago. Current refinery output is at a 
44-45% —Estimated required cushion 3, 1953, would require average with slightly lower rate. Estimated require 
of middle distillate stocks by Oct. 1 drawals of 1,500,000 bbls. weekly for ments by Oct. 1 are 170-175.000.000 
is 170-175,000,000 bbls. the coming 25 weeks, which will be bblIs. Oct. 3. 1953. inventories were 
difficult with the present rate of pro 163.460.000 bbls. If crude runs con 

Crude: Restricted refinery runs have duction due to high yields. Low of tinue to be held down, increased dis 
increased crude oil stocks, leading U.S. inventories this fall will likely tillate yields may be an important fac 
Texas Railroad Commission to cut tor in reaching the desired stock level 
state’s May allowable by nearly 200,- “Ex’’ Jet Fuels Residuals: Both supply and demand 


000 b/d. Runs for U.S. slightly lower 
than year ago. April runs forecast at 
6,960,000 b/d avg 


of heavy fuels continue a long range 
downward trend. Supply (refinery out 
put and imports) for three months, is 
3.4 less than in 1953, while demand 
is 5.4% smaller. East of California, 


Data on gasoline, distillates and 
kerosine in “Trends,” is exclu 


; E sive of jet fuel components, in 
Gasoline: Despite oil company state- 


line with new method of report 
ments to Texas Commission, U.S. gas- 


ing adopted by Bureau of Mines 














oline inventories are topheavy. April ind API stocks in early April were some 2 mil 
10, at 179,729,000 bbls. (ex jet fuels) lion bbls. less than a vear ago 
! 
KEY STATISTICS PRODUCT AND CRUDE PRICES 
Figures given in terms of millions of b d, monthly averages, Products—¢ gal., weighted average prices in 
except stocks, which are in millions of bbls. at end of month principal refinery markets 
Crudes—S bbli., principal fields 
CRUDE OIL Apr. 1954 Mar. 1954 Apr. 1953 Source—Platt’s Oilgram Price Service 
U.S. Production 6.562 6.456 099 Apr.1954 Mar.1954 Apr. 1953 
Imports 51 621 628 Gasolin 1 a0 11.77 11.65 
262 ° 67 258 28 7 s le 41.609 4 4 >. 
U.S. Stocks 268.196 267.8 3 280 487 Distillates 09 9.16 8.69 
Runs to St 6.823 6.9 6./51 . > > 
tuns t t Kerosine 10.48 10.57 10.1 
GASOLINE Residua 3.95 4.01 46 
Refinery Output 1] 3.307 224 Above 4 Product 9.00 8.99 8.68 
Refinery Demand 3.429 342 47 Lube Oils 16.98 17.03 17.86 
Primary Stocks 178.923 179.225 147.71€ Crude 2.82 2.82 2.6 
HEATING OILS 
Refinery Output 1.708 1.832 ] ; 
Refinery Demand 1.888 2.14 1.6¢ REFINERY YIELDS 
Primary Stocks 74.561 77.622 81.041 
% on Crude Runs to Stills 
RESIDUALS ° 
Seetiaeeer: Gubnit 1.207 1.19 1.219 Apr. 1954 Mar. 1954 Apr. 1953 
Imports 3] 82 57 Gasoline 44 43.1 43.5 
Total Suppy 1.538 1.575 1.57¢ Kerosine 4 5.1 5.0 
Primary Demand 1.571 1.644 1.659 Distillates 20 21.3 20.8 
Primary Stocks 43.265 43.825 1.572 Residuals 17.7 17.2 17 
Apr. 17 Through A 




















SOURCE OF DATA (except prices): Feb.. Mar. and Apr., API weekly reports: earlier months, Bureau of Mines 
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Early Spring Gasoline Demand Sluggish 




































































arr. Bea my eS Ss Be MOTOR FUEL 
24S, ay ik: 
40 —— " . val From From 
+, D9] SUPPLY (Millions of b/d) Crude Net. Gos Total 
39 +. ame or Apr. '54 3.021 390 3.411 
Se ] be Apr. ‘53 2.955 367 3.322 
38 Change +.066 +-.023 +.089 
% Change 2.2 6.2 2.7 
a7 TOTAL SUPPLY (Millions of bbls. 
3 Mos. ‘54 274.280 35.652 309.932 
36 3 Mos. ‘53 269.937 35.493 305.430 
———— Change +4.343 +.159 +4.502 
35 o Change 1.6 0.4 1.5 
DEMAND (including Exports) (Millions of b/d) 
al atten, Apr. '54* 3.429 
Apr. ‘53 3.473 
3.3 Change 044 
o Change 1.3 
32 TOTAL DEMAND (including Exports) (Millions of bbis.) 
3 Mos. '54 285.773 
3 3 Mos. ‘53 278.974 
Change +6.799 
3.0 o Change 2.4 
SV) MAm 2 £2 AS OM BOIS F MAMI LABS ONG _ 
1953 1954 Through Apr. 17 
. . . . 
Normal Decline in Heating Oil Demand 
HEATING OILS 
40 Kerosine Dist. Fuels Total 
PRODUCTION (Millions of b d 
37 Apr. '54* 320 1.388 1.708 
Apr. "53 340 1.414 1.754 
34 Change 020 026 046 
Change 5.9 1.9 2.6 
TOTAL PRODUCTION (Millions of bbis. 
3 Mos. ‘54 34.319 134.353 168.672 
_Aee $ Mos. '53 34.740 134.693 169.433 
Change 421 340 761 
Change 1.2 0.3 0.4 
Ee DEMAND (including Exports)(Millions of b d 
Apr. ‘54 324 1.564 1.888 
Apr. °53 287 1.376 1.663 
Change 0 188 225 
Change 12.9 13.7 13.5 
TOTAL DEMAND (including Exports)(Millions of bbls. 
3 Mos. °54 45.010 187.879 232.889 
3 Mos. 53 43.631 175.682 219.313 
Change 1.379 12.197 13.576 
Change 3.2 9 6.2 
SFP eeOw eee § Oe Git tf MAM 5-38 A Ht OND 
+ 1953 1954 Through Ag 17 
. 7 
Residual Supply—Demand Sloping Off 
RESIDUAL FUELS 
Refinery 
FORECAST Output Imports Total 
SUPPLY (Millions of b d 
Apr. ‘54 1.207 331 1.538 
Apr. °53 1.219 57 1.576 
Change 012 02¢ 038 
Change 1.0 7.3 2.4 
TOTAL SUPPLY (Millions of bbis 
3 Mos. "54 110.881 40.333 151.214 
3 Mos. "53 115.150 41.318 156.468 
Change 4.269 985 5.254 
o Change 3.7 2.4 3.4 
DEMAND (including Exports)(Millions of b d 
Apr. "54* 1.571 
a Apr. ‘53 1.659 
m Change .088 
Change 5.3 
4 
TOTAL DEMAND (including Exports) (Millions of bbls.) 
Ss ey, gs lite © 3 Mos. '54 156.059 
— an ~ 3 Mos. '53 164.999 
~—— Change 8.940 
2a o Change 5.4 
3FMAMSSL AS ON OFS FMAMSE SAS ON D 2 
1953 U * Through Apr. 17 
SOURCE OF DATA: Feb., Mar. and Apr., API weekly reports: earlier months, Bureau of Mines 
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Trends—Regional 



















































RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U.S. REFINERY DISTRICTS 
Primory stocks include those at refineries, at large terminals and in pipelines; ali dota based on API reports) 
RUNS TO STILLS GASOLINE STOCKS RESIDUAL STOCKS 
Millions of b/d average for (Millions of bbis., (Millions of bbis., 
week ending on date shown) on date shown) on date shown) 
Apr. 17 Apr. 18 % Apr. 10 Apr. 11 Apr. 10 Apr. 11 @ 
District 1954 1953 Change Change 1954 1953 Change Change 1954 1953 Change Change 
East Coast 1.001 967 .034 3.5 37.113 34.793 + 2.320 6.7 8.578 9.984 1.406 14.1 
Gulf Coast 2.309 2.192 117 5.3 32.402 29.584 + 2.818 95 5.590 7.706 2.116 27.5 
Tota! Coastal 3.310 3.159 151 48 | 69.515 64.377 5.138 8.0 14.168 17.690 3.522 19.9 
Appalachian 189 178 011 6.2 | 6.975 5.662 + 1.313 23.2 .955 570 385 67.5 
Ind.-Ill.-Ky 1.224 1.169 + .055 4.7 | 40.653 36.251 + 4402 12.1 4.241 3.411 830 924.3 
5 ‘ Okia.-Kans.-Mo. 595 562 + .033 39 | 20.111 18.390 1.721 9.4 1.245 1.247 .002 0.2 
Other Inland 541 540 .001 0. 19.824 16.554 3.270 19.8 2.115 1.899 4 .216 11.4 
Total Inland 2.549 2.449 100 4.1 87.563 76.857 +10.706 13.9 8.556 7.127 1.429 20.1 
Total East of Calif 5.859 5.608 + .251 4.5 157.078 141.234 +15.844 11.2 22.724 24.817 2.093 8.4 
- California 1.056 1.078 .022 2.0 22.651 18.659 3.992 21.4 21.109 15.846 +5.263 33.2 
Total U.S 6.915 6.686 229 3.4 179.729 159.893 +19.836 12.4 43.833 40.663 +3.170 7.8 
DISTILLATE STOCKS KEROSINE STOCKS TOTAL HEATING OIL STOCKS 
(Millions of bbls., (Millions of bbis., (Millions of bbis., 
on date shown) on date shown) on date shown 
Apr.10 Apr. 11 Apr.10 Apr. 11 7 Apr.10 Apr. 11 ‘ 
District 1954 1953 Change Change 1954 1953 Change Change 1954 1953 Change Change 
East Coast 18.782 20.375 1.593 7.8 7.274 8.256 982 11.8 26.056 28.631 2.575 9.0 
Gulf Coast 8.562 10.950 2.388 21.8 3.709 3.526 183 5.2 12.271 14.476 2.205 15.2 
Total Coasta 27.344 31.325 3.981 12.7 10.983 11.782 799 6.8 38.327 43.107 —4.780 11.1 
Appalachian 1.335 1.349 014 1.0 .653 .726 073 10.1 1.988 2.075 .087 4.2 
Ind.-Ill.-Ky. 8.689 8.879 .190 2.1 3.432 3.594 162 4.5 12.121 12.473 352 2.8 
Okla.-Kans.-Mo 6.184 6.456 272 4.2 970 1.161 191 16.5 7.154 7.617 463 6.1 
Other Inland 4.032 3.758 274 73 828 1.046 218 20.8 4.860 4.804 .056 1.2 
Total Inland 20.240 20.442 202 1.0 5.883 6.527 644 9.9 26.123 26.969 846 3.1 
Total East of Calif 47.584 51.767 4.18 8.1 16.866 18.309 1.44 7.5 64.450 70.076 5.626 8.0 
California 10.188 8.926 1.262 14.1 403 376 027 7.2 10.591 9.302 1.289 13.9 
Total U.S 57.772 60.693 921 4.8 17.269 18.685 1.41¢ 7.€ 75.041 79.378 4.337 5.5 
. . 
Natural Gas and Refinery Gas Liquids 
PRODUCTION SUPPLY AND DEMAND STATISTICS 
850 OF NATURAL GASOLINES, (Bureau of Mines Data) 
LPG AND LRG 
825 CURRENT PRODUCTION 
: 800 (1000 b/d, monthly average Jan. 1954 Dec. 1953 Jan. 1953 
3 At Natural Gasoline and Cycling Plants 
z 775 Liquefied Petrcieum Gas 55 344 19 
= 750 Natural Gasoline and Isopentane 248 253 246 
i INCLUDES Condensate 2¢ 28 24 
= 725 LRG Finished Gasoline, Naphtha and Others 59° 75 76 
: Total Natural Gasoline and Cycling Plant 
i 700 aii a Production 688 00 : 
DOES e Liquefied Refinery Gases 91 * 
; #00 ee,, — apnnrooanen” Total Marketable Gas Liquids 79 700 565 
= "Shee ceeeee, 4b Lease Condensate 97 94 9] 
Lats "Menge Total Natural Gas Liquids 87¢ 794 one 
625 , 
8 Re we Ses APF CUMULATIVE PRODUCTION (1090 bbls Jan. 1954 Jan. 1953 
LPG and LRG 13,829 10,043 
Natural Gasoline, Isopentane and Others 10,320 10,574 
Total Marketable Gas Liquids 24,149 20.617 
DEMAND 
850 FOR NATURAL GASOLINES, CURRENT BEMAND 
AND LRG (1000 b/d monthly average Jan. 1954 Dec. 1953 Jan. 1953 
825 LPG and LRG 457 368 336 
800 Natural Gasoline, Isopentane and Other 340 383 40 
Total Current Demand 797 751 676 
775 
j CUMULATIVE DEMAND (1000 bb!s Jan. 1954 Jan. 1953 
730 INCLUDES LPG and LRG 14.163 10.408 
3 725 RG Natural Gasoline, Isopentane and Others 10,557 10,544 
5 é Total Cumulative Demand 24,720 20.952 
700», . ? 
os ns, DOES NOT ? STOCKS (1000 bbis., end of Month Jan. 1954 Dec. 1953 Jan. 1953 
= *e, i RG wel LPG and LRG 4,143 3,688 1,692 
“oe, 00? . - Natural Gasoline, Isopentane and Others 4,648 4,885 3,888 
625 x *, al Total Stocks at Plants and Terminals 8,791 8.573 5,580 
2.2 ae veal Sn SS. ND 
LRG not reported 
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...from billet fi to tube WA lo fitting 
3 





From this modern contro! room, every step in the heating, piercing, rolling and reduction of seamless tubes is closely monitored. Tt 


tyr xs! of the highly specialized equ ment demanded by the Globe precision process - « insuring high quality and ose tolera e 








ting manufacturers produces seamless steel tubes) 





and extends through to the production of the finish- 
ed fittings 


highly specialized process controls are used to 

produce the finest in WELDING FITTINGS 
4 Globe precision-process manufacture begins with the 
if billet continues through the making of the seam- 
less steel tube (Globe alone among welding fit- 


Because Globe has highly specialized controls — 
at every stage of manufacture im ifs own plant you 
can be sure of uniform high quality seamless weld- 
ing fittings when you specify Globe 


GLOBE STEEL TUBES Co. 
MILWAUKEE 46, WISCONSIN 


Chicago, Cleveland, Detroit, New York, Philadelphia, St. Louis, 











For complet tafnemnsinn on Denver, Houston, San Francisco, Glendale, Cal 
. - sols -- hw a tg a Producers of Globe seamless stainless stee! tubes Gloweld 
Globe Welding Fittings Catalog welded stainless steel tubes alloy carb seamless 
steel tubes Globeiron (high purity ingot iron) seamless 
L tubes — Globe Welding Fittings. 
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PETROLEUM CHEMICALS DIVISION 





REG. u. 5. pat OFF 





May * One of a Series of Interest to the Petroleum Industry * 1954 





ie THE PROBLEM 15 


Du Pont Develops Syphon Starter 
“ae| || To Overcome Tetraethyl Lead 
Tank Car Unloading Problems 


Syphon breaks caused by leaks in the vacuum system used for unloading 











TEL tank cars pose troublesome unloading problems. The development 
Burned valves are rarely | four years ago of the Du Pont Metal-Flex unloading hose has helped to 
the fault of the fuel or oil | overcome most of the difficulties where smaller weigh tanks are used. 


However, the current use of larger weigh tanks and gasoline of highes 
Yet, your fleet and farm account 


acincenim item ten ts Gl Reid Vapor Pressure has, in many cases, made it difficult and often impos 
brunt of valve-burning complaints sible to create enough vacuum to unload the bottom portion of the tank 
1 vinkiige se ca Ac inpectaped yan car directly into the weigh tank. This difficulty generally results in conside1 
representatives get off the hook on able loss of time and efficiency. 


the Se complaints 

Graphically illustrated by car 
toon drawings. this folder explains 
why most valve troubles are the r 
sult of improper engine mainte 
nance and operation. It discusses 
carburetor mixture settings, cooling 
system troubles, valve seating and 
other factors contributing to valve 
burning. Involved technical discus 
SIONS a©re ivoided Phe COpy is clear 





Su ipl ind easy to remember | 
For sample copies and informa 

tion on how to obtain “burned 
ives” folders for your salesmen | 
isk a Du Pont representative or | 

write t in Du Pont ‘ leu 


Petrol 











Jet Fuel Research 
Program Initiatec: At 
Petroleum Laboratory 


As the jet age advances at a fast pace 











refiners are being confronted with new 





Tank car unloading operations are exactly simulated by this scale model. The weigh tank is on the 
left and the tank car on the right. Mercury is used in the model to simulate tetraethyl lead compound 





But it is now possible to solve this un 








To help in the solution of these prob loading problem quickly and easily 
lems, the Du Pont Petreleum Labora with the aid of a spec ially designed 
tory has added new facilities for jet | svphon starter.” 


| I 
fuel research. These are currently be | 
ing employed to study the effects of Developed by Du Pont 
various additives for improving the | Du Pont engineers and technical rep 
performance ot jet fuc ls rhe present | 

| 

| 


resentatives were fre que ntly called up 
investigations are concentrated on three 


on for help in solving unloading diffi 








of the most pressing problems. . . (1 culties at customer plants. Determined 
carbon de position 2) nozzle cloggin to lick the proble m, one of these men 
and (3) smoke. went to w 
Operator at the control panel of the ‘Jet Room" TI ‘ " 1s i, : ork and came up with th 
in the Du Pont Petroleum Laboratory. us work on jet uel additives is | solution ~ 
part of an extensive research progran As a result anew Du Pont-de signed 
problems involving the combustion at the Petroleum Laboratory and other standpipe that acts as a syphon startet 
characteristics of jet fuels associated Du Pont laboratories | was developed. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (Inc) co» 








PETROLEUM CHEMICALS DIVISION 


Syphon Starter weigh tank. This method usually re 
quires several operators and may put 
compound directly into the gasolin 
instead of the we igh tank. 














standpipe. But it differs from the stand 
ard standpipe in that it is pe rforated 
his means that it takes full advantage 
of the vacuum above the liquid level 

















5 On the other hand, you might choos« But be Ing perto1 ited. the standpipe 
to take the rEL directly from the tank has to be de signed to prevent the build 
car into vour circulating gasoline sys up of a static charge which could be 

] z tem. But here again your blending cal- | explosively dangerous since there is 
eo) <A 3 culations are upset and have to be re- | chance that a gasoline and air mixture : ' 
ra figured may be present in the tank. To guard 

2 Another alternative would be to | against this danger, the perforated 

4 transfer some of the TEL compound | pipe is surrounded by an outer shield 

y out of the weigh tank and into some | of tubing. The two units are welded . ° 

s other storage tank. | together with a series of bracer mem 

? | But all of these methods result in a bers. 

3 waste of man hours and a loss in re Because of its potential for increas 

. , finery efficiency. | ing unloading efficiency, you will want 
| to know more about the new Du Pont 
{ 9) - bere ohio oral - pot The Starter | designed s\ phon starter. We suggest 
mae sndard standpipe. “8” indicates the Now, whenever your syphon breaks at vou discuss it with a Petroleum Chemi 
forated standpipe and shield Cc” is the a poimt v here it is difficult to get cals re presentative, or address your re 
yohe tarter valve. started igain the Du Pont svphon que st for further details to the regional 
starter comes to your rescue, fice of the Petroleum ¢ hemicals Di 
Getting the last drop Ihe starter itself is an auxiliary vision in your area, 
Ss u have a weigh tank which = : ~ _ ar 
uld like to fill to « pacity You 
| 1 one tank car of TEL com 7 
vvo gute readily: But che | M@tal-Flex Unloading Hose Another Du Pont 
ae a a X UniOoddin se An r vu Fon 
re irload, your troubles be e e 
Only too frequently that last 1,000 Contribution To The Eductor System 
! ot TEI compound just won't 
1 1 
a eee | easy flexibility, it eliminates the bind 
A . kippener or ‘ ba . ng which tends to cause gland leaks 
- ‘ , Lal syphi nh ndie-bape r3 on rigid lines. This also eliminates the 
= llc Bey anette Brod need for many costly, hazardous gland 
weundl-o wale I vorte repacking — » ° 
+] eee a ar al is In fact, hardly any iuntenance 1 
: ee ne i ain required to keep the hose in working 
oe vom a: condition. This, added to the fact that 
thy phon bre iks at thi point only one man is reauir to connect 
rally difficult and often practi ‘ ! jul 
ble to re-establish it ind operate it, means that the Metal 
(bu . Flex installation more than pays for it 
What can you do? “ in added eff I thin a ve 
In | past, any one of several alter In TEL tank car unloading operations ne: neve 
U1 had to be « np! ved to | leaks—although they may allow only a 
h tl nloading operation. One is | small amount of air to enter the vacuum 
! the line You re establish svstem—are the most common cause ol 
the phon | bleeding in gasoline syphon breaks 
th ulating system The di It w is to help prevent the se ke iks 
ntage ot this method is, of course | as well as to add convenience to un 
t the TEL compound is diluted and | loading operations that Du Pont 
blending formula upset } developed the Metal-Flex unloadin 
sometimes it is possible to prime the hose several years ago. Because of its 


line by an elaborate manipulation ol 
ilves which alternately connect the 


Better Things for Better Living 
nk car to the eductor and then to the 


... through Chemistry 


Petroleum Chemicals 





NEW YORK, N. Y.—1270 Ave. of the Americas Phone COlumbus 5-362( 
E. l. DU PONT DE NEMOURS & COMPANY (INC.) Regional \ CHICAGO, ILI —8 So. Michigan Blvd Phone RAndolph 6 863 
Off : < TULSA, OKLA 811 So. Baltimore Avenue Phone Tulsa 5-5578 

Petroleum Chemicals Division ©¢ Wilmington 98, Delaware ffices } HOUSTON, TEXAS—705 Bank of Commerce Bidg Phone PReston 2857 
LOS ANGELES, CALIF.—612 So. Flower St Phone MAdison 1691 


IN CANADA: Canadian Industries Limited — Toronto, Ont.— Montreal, Que Calgary, Alta 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg., 6539—Wilmington 98, Del 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 














& SYNOPSIS OF AD NO. 2: Although Western Supply Company serves the 


petroleum, chemical and petro-chemical industries nation-wide, the company’s 


“THE 
BRAND 
OF 
PROGRESS” 


By Heat 
sees 


om HEAT 
EXCHANGERS 


In an effort to add to the knowledge and technology 








































physical plant is limited. These limitations, however, have been carefully planned 
to offer Western’s customers a flexible service in heat exchanger fabrication from 
both common and alloy metals. Although not the largest, Western is recognized 


as one of the most modernly equipped heat exchanger plants in the country. 


Ct 
OLHMAHGOH - Ape cialists 





of heat transfer, Western Supply sponsors research at 
the internationally known Petroleum Sciences College 
at the University of Tulsa. Heat transfer rates are 
carefully studied using various fluids under a wide 
range of temperatures and pressures. With equipment 
installed by Western, students and professors may 
Study boiling, condensing, forced convection transfer 
 )Y rates and fouling characteristics. 


4 


This, however, is but one phase of Western's contin- 
uous research program. In addition, the company is 
ffdn active participant in the studies of the Tubular 
Exchanger Manufacturers Association. For several 
years TEMA, in cooperation with other technical 
groups, has been conducting tests on shell-side trans- 
fer rates using equipment installed at the University 
of Delaware. Metallurgy, too, is studied by Western 
technicians and an experienced metallurgist of over 
25 years experience consults daily with Western 
Engineers on welding, heat treating and corrosion 
problems as well as exchanger structural design. 
The above is a brief summary of Western's 
research program ...a program designed and 
carried on to offer you, the customer, the bene- 
fits of better design, better construction for 
increased operating efficiency and longer life 
for your Western Heat Exchangers. 


Third in a new series 
of advertisements 


WESTERN 


o* HEAT EXCHANGERS 
WESTERN SUPPLY CoO. 


ah P. O. BOX 1888 . TULSA, OKLAHOMA 
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lo YEAR FAVORITE 











Single Duty FULSCOPE Recording Controller with Adjustable Sensitivity, Automatic 
’ Reset and Pre-Act responses. Double Duty control mechanisms, with any combi- 
nation of control responses, afford a great advantage on many applications. 


CONTROLLER 
SENSITIVITY 


Psi OuTP RIGA 
CHANCE 5 

PER INCH 

Of PER 


TRAY 





Sensitivity adjustment unit; single, continuous 


Improved sub-base permits easy, precise replace- 
adjustment calibrated in specific units. 


ment of pre-calibrated actuating systems in field. 
642 
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IN GASOLINE PLANTS 


- ee the Taylor Fulscope Controller 


TS dependability and accuracy have made the Taylor 

Futscore Controller specially adaptable to the re- 
quirements of natural gasoline plants. Rugged, trouble- 
free. it can be relied upon to run for hours on end un- 
attended and to give smooth, uninterrupted operation 
in the production of specification products. Thus the 
operators are freed for over-all plant supervision and 
other maintenance duties. 

For the benefit of those who are new in positions of 
responsibility in the selection of instrumentation. here 
are some of the reasons why Taylor Series LOO FuL- 
score Controllers have been able to meet these exacting 
requirements and consequently reign supreme through- 
out industry. 


ADAPTABILITY 


1. Extremely versatile. The same control mechanisms 
are available for Temperature, Pressure, Flow and 
Liquid Level —in either recording or indicating models, 
as locally mounted controllers, transmitters or control- 
ling receivers. Interchangeable unit construction per- 
mits a small inventory of parts. Pre-calibrated units 
eliminate expensive checking. Easy visibility and acces- 
sibility of components means an instrument man can 
have a unit back on the job with minimum down time. 
2. Adaptable to any control problem because the FULSCOPE 
Controller has three control effects: 

(a) Proportional Response—available in three forms: 
Fixed High Sensitivity (1000 psi per inch pen move- 
ment): Adjustable Sensitivity (1000 to | psi): and Lim- 
ited Range Sensitivity (400 to 30. psi). (b) Automatic 





Interchangeable needle valves in Automatic Reset 
and Pre-Act units. 
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Reset Response, completely and continuously adjustable 
(.05 to 5 repeats per minute). (¢) PRE-ACT* Response 
rate action) continuously adjustable within the range 
of 0.2 to 10 mins. All the adjustments are wide range 
and continuous. Any combination of these control 
responses may be used to provide any required quality 
of control. Pre-Act and reset units are interchangeable. 
3. Proper Adjustment Easily Obtained. Control Response 
Adjustment Dials are calibrated in specific units, re- 
peatable in all instruments. Optimum settings are quick- 
ly determined. 

4. Controller action simply changed by lifting a spring 
clip and rotating set-point knob. 


DEPENDABLE OPERATION 


5. Control point always matches set point when automatic 
reset is used, thanks to fully pneumatic sensitivity re- 
duction. Lowering sensitivity for stability does not 
reduce the effectiveness of the reset response, Result 
control point always returns to set point, regardless of 
load changes. 

6. Trouble-free air system. Metal disc type filters are 
built-in features, easily removed for cleaning. Both 
relay air valve and nozzle are made of 18-8 stainless 
steel. A simple system, made of corrosion resistant 
parts, easily accessable for cleaning. 

7. Lifelong Accuracy. Fewer links and pivots. Dead spot 
and hysteresis practically non-existent due to light- 
weight stainless steel link and small diameter burnished 
pivots. This lightweight construction ‘aullifies vibration 
effects. Spring pivot clips, which do not gum up or 
corrode, replace screws. Over and under-range linkage 
protection provided when required, 

W hether your processing problems are simple or 
complex, there’s a Taylor instrument or control sys- 
tem and a competent Taylor Field Engineer ready to 
help you solve them. 

Write for Bulletin 98151. Taylor Instrument Compa- 


nies. Rochester, N. \ or ‘| oronto, Canada. 


Instruments for indicating. recording and 
controlling temperature, pressure, flow, liquid 
level. speed, density. load and humidity. 


Laylor Lnstruments 


MEAN ACCURACY FIRST 
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Stanolind Oil and Gas Company 
Elk Basin, Parks County, Wyoming 


STEEL and ALLOY PLATE 


STRUCTURAL - PIPE 
for the 




















Process, Oil, Gas 
Atomic Energy and 


Power Industries 


The contributions of CALSTEEL to this installation demonstrate the com- 
pany’s precision execution of the most exacting specifications. Because they 
are custom made to individual requirements, CALSTEEL fabrications “fill the 
bill” completely for the Process, Oil, Gas, Atomic Energy and Power Indus- 
tries. CALSTEEL does a superior job of custom engineered fabrication. Call 
on CALSTEEL to fill your fabrication needs! 


DIVISION OF AMERICAN DISTRICT STEAM COMPANY, INC. 


GENERAL OFFICES: RICHMOND, CALIFORNIA * PLANTS IN RICHMOND, CALIF. & NORTH TONAWANDA, N. Y. 
District Offices: San Francisco - New York + Chicago + Philadelphia - Pittsburgh + Cleveland - Detroit - Buffalo 
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ORBIT 


\ VALV = 





Handling of LP- 
Gas from Plant 


to Loading Rack 


Void areas are eliminated in 
the body of Orbit Valves... 


A cross section view is furnished to ‘show this importait 
feature. When the valve is closed it drains clean to either side of 
the line. Orbit’s Friction Free Seating principle gives a positive 
shut-off on both the down stream and up stream end of the valve. 
A simplified but rigid control mechanism makes this possible. The 
seat is vapor tight when closed. 


The body is vapor tight too because both body and bonnet 
are made of dropped forged steel — the bonnet is welded to the 


body to form an integral unit. 
For Fast Regional Service call ORBIT’S Offices 


Orbit Forged Steel LP-Gas Valves are rising located in — 
. a - ™ HOUSTON, TEXAS 407 Velasco 
stem type with adjustable plastic stem packing. Serving the Gulf Coast) 
Full Round opening type in sizes 1” to 4” Flanged ODESSA, TEXAS = pont so _ 
ervin xas 
or Screw end, ASA Class. Maximum rated working CASPER, WYOMING _247 W. First Street (Serving the 
temperature 250 Degrees Fahrenheit. a eee 
P. O. BOX 699 TULSA, OKLA. 
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Where is “Lead” used 
to contro! Sulphuric Acid Corrosion: 


Find H.SO, and you’re apt to find lead. 


~ 


Aluminum sulphate. 























Lead’s fought H.SO, corrosion for several cen- (From Lee’s ‘‘Materials of Construction for Chemical Process 
turies and its usefulness grows steadily. — 80 per cent Thickener for 
The past few years have seen lead go into new — —— " Soe 
types of electrostatic and sonic air purifiers; into Te Y _— Fan ll 
new waste treating equipment; bubble towers; de- __ grinewne. Fez (SOs); . 
vices for processing, recovering and storing sul- ane [Feeder | ¢ eg 
phuric acid and other chemicals. Sulphoric acial iP et, : _ 


. Waeg Be. J 1 
And new forms of cage-type sheet lead struc- —_J 


tures have been developed...along with new bond- 
ing and strap lining methods, new constructions 


A 
Live steam “Reaction agitators 

















i f tercurrent tati 
for high temperature erosion-corrosion service, ee ee cocenre oa ; 
; Pump ! Pump i Solids 
. YT “tyr i ’ ‘ 
automatic stud welding. New, non-destructive tests oa y “ ™ to 
for bonds, linings and welds have been devised. ies att... waste 
; , : |) Attn 
More is coming soon...coming from research | ‘dle eieees 7 
into anodic corrosion of lead in sulphuric solutions 35 cleo. we 59-62 Cooling — 
, . ° . ; ‘ floo rinain 
. into lead’s age hardening and creep properties aleg Be. M00 Packing, 
; Open -7 ' y ela # 
, . a ! 
. into unknowns. evaporators a hipping 
4 "> 
. F . . ° J — anal 
What about lead in your own acid handling equip- Steam Trap Condensate Leed 
ment... considered in the light of this new lead 


technology? It’s worth thinking about, and... 


When you think of Lead... . 
think of National Lead =| 


National Lead puts lead in your hands in any grade you 


WHAT GOES may require and in every conceivable form—sheet, pipe, 
FOR LEAD coils, fittings, valves, pumps and vessels. Or you can 
AND H.SO, have National Lead fabricate lead equipment to your 
GOES FOR specifications. 
ue ee So put National Lead first in your thinking when you 
~~ OF want to combat corrosion. Call on National Lead for 
ea technical assistance. Ask for a copy of the new booklet 


on “Chemical Lead Products.” 











National Lead Company 


7 New York 6; Atlanta; Baltimore 3; Buffalo 3; Chicago 80; Cincinnati 3; 
Pa Cleveland 13; Dallas 2; Philadelphia 25; Pittsburgh 12; St. Louis 1; 
Boston 6 (National Lead Co. of Mass.); Le Angeles 23 (Morris P. 
Kirk & Son, Inc.); Toronto, Canada (Canada Metal Company, Ltd.). 
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R | G | D Corruflex Packless Internally-Guided Joint 


AGAINST ALL MOTION EXCEPT AXIAL..... 


THE 


INTERNALLY-GUIDED JOINT 
One of many reasons why Corruflex Packless Expansion 


Joints are so widely used by progressive engineers is the com- 
Nf VUE _S pleteness of the Corruflex line. There is a Corruflex joint to 


absorb pipe expansion under avy piping condition. 











Suppose an engineer wants a joint which provides rigid 





construction against all movement except axial movement. 


Gam Vet ADSCO has the perfect solution — the Corruflex Internally- 


Guided Expansion Joint. No maintenance required because it 








is packless. Joint is built with an internal sleeve of heavy 


Internally-Guided Joint : mt ms ; tae 
Before Absoriiua Enhansion wall construction for effective guiding. Inner end of sleeve 


has a guide ring riding on a machined bore to insure true 


axial movement. Limit stop prevents the joint from being 





extended beyond its predetermined limit. 








ADSCO makes the most complete line of expansion joints 
of any manufacturer in the world. That means complete engi- 
neering! Come to ADSCO for the right joint. 











Don’t let pipes get out of line 


laternally-Guided Joint Use ADSCO Alignment Guides with ADSCO 
After Absorbing Expansion Expansion Joints. Cy linder is 12” long in all 
sizes, permitting pipe movement of 10”. 
Damage to insulation prevented by ample 
clearance between guiding cylinder and pipe. 






EXPANSION JOINTS e@ HEAT EXCHANGER @ STEAM TRAPS e6@ TRAINERS @ SEPARATORS @ METERS 


AMERICAN [)ISTRICT STEAM COMPANY. [NC. 
NORTH Delian. NEX YORK 
PLANTS: NORTH TONAWANDA, N. Y., AND RICHMOND, CALIF. 
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YOU CAN ELIMINATE COST WITH G-E TYPE DP MECHANICAL- 



























OF THIS EXTRA WATER PIPING DRIVE TURBINE (All oil cooled 
(dotted lines) in single reservoir) 
Cooling Water In | 
Bearing Bearing OIL COOLER 
Bracket Bracket 
Cooling 
Casing ; Cooling Water In 














Pipe cooling water into single oil cooler 


only—this feature of G.E.’s Type DP turbine 
saves time and extra piping costs in turbine 


installation. 








ANOTHER PLUS VALUE OF G-E MECHANICAL-DRIVE TURBINES... 


Single Oil Cooler Saves 
Extra Turbine Piping Costs 


You save on installation costs with a G-E 
mechanical-drive turbine because General 
Electric pipes the bearing oil back toa single 
reservoir for cooling, in a single oil cooler. 


This eliminates the extra costs of running 


which save you money. The chart below 

indicates other areas of savings. 
Remember—the total cost is often more 

than just the sales price. But G.E.’s standard 


DP turbines include the extra features that 


cooling water piping to and between each save you extra costs. For more information 
contact your nearest G-E Apparatus Sales 
office. Write for bulletin GEA-4955A, 


“A New Standard in 


bearing. This feature alone can save you up 
to $50.00. / : 
Mechanical-drive 
This single oil cooler is just one of the 


Turbines.”’ General Electric Company, 
many features on the Type DP turbine 


Schenectady 5, N. Y. 252-64 


GENERAL @@ ELECTRIC 


INSTALLATION AND MAINTENANCE COST-SAVING FEATURES 


THESE EXTRA FEATURES, STANDARD ON 
ALL G-E TYPE DP TURBINES, CAN... 


COMBINED TRIP-THROTTLE VALVE 


Eliminate extra cost of buying and installing valve 
ahead of the turbine. 





Save You 
up to 





$200.00 





SINGLE RESERVOIR FOR COOLING LUBE OIL 
Eliminate extra cost of piping cooling water to and 
between bearings. 





MAJORITY OF PARTS INTERCHANGEABLE 
One set of spare parts protects several units—less 
money tied up in inventory. 





ET —ae ‘ 
METALLIC-LABYRINTH VALVE STEM BUSHING =e Type OP Mochanteat-drive Turbine 


Eliminate labor costs of replacing soft packings; cut 
down-time production losses. 


COMPARE THE FEATURES 
EVALUATE ALL THE COSTS 





SHAFT MONEL-SPRAYED AT PACKING FIT 
Saves frequent cost of purchasing and installing car- 


See why G-E standard 
bon rings; contributes to long shaft and packing life. 


Type DP turbines are your 
most economical buy. 





ESTIMATED TOTAL SAVINGS 

















OIC Valves on the line at Frontier Oil Refining Company, a new refinery at Buffalo, New York. 


... theyre using our valves at 
Frontier Oil Refining Company 


Each valve shown here has qualified for its place in this line 


because it meets the oil industry standards of modern design, 


materials, construction and rigid inspection. 

Traffic in gallons demands this careful screening. In the 
long run, it means lower maintenance costs and longer service 
for OIC Valve users. It’s another reason why OIC Valves have 
gained ready acceptance at Frontier Oil Refining Company 
and other important oil industry installations. 


THE OHIO INJECTOR COMPANY ¢ WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 
ALVE S BRONZE & IRON 
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FOR PROCESS COMPRESSING 


AT THE DIAMOND “M’”- 
SHARON RIDGE 
GASOLINE PLANT 


SCURRY COUNTY, 
TEXAS 


16,080 


Cooper-Bessemer 
horsepower 







Above: Some of the Cooper-Bessemer GMV's, now totaling 13,200 
compressor horsepower, in the Diamond ‘'M'’— Sharon Ridge 
Gasoline Plant, Scurry County, Texas. Below: In this same plant 
6 long-lived Cooper-Bessemer 375 horsepower gas engines drive 
generators for all electrical power requirements. 

















FOR ELECTRIC GENERATION 





e As shown opposite, modern Cooper-Bessemers If your plans call for compressor service, power 


team up to meet over-all power requirements at generation or both, check with the nearest Cooper- 
the Diamond ‘“M”’—Sharon Ridge Gasoline Plant, 


Bessemer office on modern units that will keep 
Scurry County, Texas. This plant now has twelve 


your costs at a minimum. 







1100 HP GMV’s, each equipped with three com- 





pressor cylinders for 3-stage compression to 525 psi. 


/ / 
The companies participating in the Diamond 
<M" have hed broad expecene wih cov qa. COUPER-BESSEMER 


ties—in other gasoline plants, in major chemical 








plants and wherever large scale compressing de- 


- : . . " . ’ MOUNT VERNODA ! — PLANTS — GR T fA A 
mands continuous, low-cost performance. That's ow ; GROVE CITY, PENN 
New York * Chicago * Washinaton * Son Francisco * Los Angeles * 
one reason—experience—w hy GMV’s were picked San Diego * Houston * Dallas * Odessa * Pampa * Greggton * 
4 ks . : Seottle * Tulsa © St. Lovis © Gloucester * New Orleans ¢ Shreveport 
for this jointly owned operation. Cooper-Bessemer of Cancda, Ltd., Edmonton, Coneda 





Diameters 
from 4%” to 1”. 


Norton catalyst carriers — spheres, pellets 
and rings — are commercially available in 
ALUNDUM", (fused alpha alumina) mixtures. 
Experimental quantities are available in 
MAGNORITE*, FUSED STABILIZED ZIRCONIA, 
CRYSTOLON* and MULLITE. 

Norton spherical carriers provide uniform 
beds in catalytic converters, reducing chan- 
neling and pressure drop to a minimum. 
Medium porosity spheres have porosity 
ranging from 40% to 44% with a network 

s ‘ : : of open pores on the outside surface only. 
%" long x 14" a These are suitable for applications where 
1.D. x 1” long x 1” the carrier is coated with a catalyst. High 
porosity spheres have porosity ranging from 
45% to 49%, with a network of open pores 
on the outside surface as well as throughout 
the entire sphere. These are onieable for 
applications where the carrier is impreg- 

nated with a catalyst. 

Norton ALUNDUM carriers are proving 
highly successful in reaction such as those 
involved in the manufacture of phthalic an- 
hydride, maleic anhydride and oxidation of 
ethylene. Containing 77% to 89% alumina, 
they are outstanding for chemical stability 
and resistance to abrasion and erosion. 
Write for Bulletin #7, containing additional! 
data on ALUNDUM Catalyst carriers. 


Norton heat exchange pebbles are made of atunpuUM. Because 
of their high alumina content (over 95%) they are ideally suited 
for pebble type heaters, where they are important as the heat- 
transfer medium, whether oxidizing or reducing conditions are 
encountered. 

Their ability to withstand abrasion, impact and repeated 
heating and cooling makes them ideal for heat exchange beds 
of either the static or moving type. Their high refractoriness 
prevents softening or incipient fusion at any point in the upper 
bed. This keeps them from “bridging” together and causing 
stoppages in a moving bed. atunpuM heat exc hange pebbles are 
available in 4%, °%, 34 and ¥2” diameters. 


+ 


; " as 
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higher production... 
better processing... 


Norton refractories are engineered 
for top performance — and 
prescribed for many chemical 
applications 


For your refractory uses, Norton refractory products 
are engineered and prescribed to give you the best possible 
— the most effective combination of physical char- 
acteristics plus thermal, chemical and electrical prop- 
erties. 

The R’s you need to improve and economize your 
processing are ready for you in this complete, top- 
quality line. For details, including expert technical aid, 
call in your Norton Refractories Engineer. 
write for the fact-filled bulletins, 
vertisement, that cover your particular requirements for 
dependable, money-saving refractories. Norton Com- 
PANY, 264 New Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green Fire Brick Co., 


Ltd., 


Meanwhile, 
mentioned in this ad- 


Toronto, Canada. 


REFRACTORIES 
... Prescribed 


Engineered... 


Q@daking better products. . .to make other products better 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


Norton electric furnace shapes 
and laboratory ware 


Norton electric furnace refractories — cores, tubes and 
muffles — are made of ALUNDUM or CRYSTOLON materials. 
ALUNDUM shapes, composed of 99% pure fused alumina, are 
characterized by great stability, chemical inertness, excellent 
thermal conductivity and good electrical insulation qualities. 
CRYSTOLON shapes, for use under more limited conditions, 
combine high thermal conductivity with resistance to heat 
shock. Bulletin No. 458 tells how to construct electrical 
furnaces for the laboratory. 

Norton ALUNDUM laboratory available at your lab- 
oratory supply house, offers many properties important to 
development, experime ntal or analytical work. It 1s chemic- 
ally stable, stands temperatures up to 1900°C and is easy to 
clean. For filtering, it comes in four degrees of permeability. 
Bulletin No. 793 gives you the whole story. 


ware, 
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ODtain 


lower costs 


Norton porous mediums come in plates, tubes, discs and dia- 
phragms, engineered to fit your filtering, diffusing or aerating 
requirements. All have uniform porosity, in the size and open- 
pore ratio you need. Made of aLuNDUM material that is chemic- 
ally stable and strong. Thus, their resistance both to acid and 
alkaline conditions gives them extra long life. Norton seamless 
porous tubes have the advantage, unusual i in tubes, of uniform 
orosity over their entire area — permitting constant air or 
Cond pressure and enabling uniform backwashing to do more 
thorough cleaning. 


Typical applications are filtering water or solvents; cutting 
oils, wine and other liquids; reclaiming cleaning fluids; handling 
industrial oil wastes. Bulletin No. 140 tells you more about 
Norton ALUNDUM porous mediums. 


“4 


4 


eee Page 


~_ 


Norton refractory shapes for reaction furnaces come in bricks, 
plates, tubes and blocks, made of ALUNDUM, CRYSTOLON, MAG- 
NORITE and FUSED STABILIZED ZIRCONIA refractory materials. The 
development of FUSED STABILIZED ZIRCONIA iS a typical example 
of how Norton aids you in utilizing higher temperatures for 
greater efficiency and output. Norton was the first to bring this 
valuable material out of the experimental stage into commercial 
production. Now it is used in many processes. 

No other refractory is so chemically stable at such high tem- 
peratures under both oxidizing and reducing conditions. In gas 
synthetic processes, furnaces lined with it have ag a tem- 
peratures approaching 4700°F for long periods. Its low thermal 
conductivity (6.2 BTU in dense shapes at 2000°F) and its high 
electrical conductivity at high heat are other important prop- 
erties, all of which are described in Bulletin No. 1409. 


/ ] 
advertised 


more data on products see page 





CATFORMING means 


High Octanes... 
High Yields... 
Low Cost... 


Proved Performance — 


These advantages of Atlantic Catforming are being 


demonstrated again and again in different commercial 
installations. We invite you to share in the benefits of 


Catforming. Please phone, write or wire for our detailed 


EY) 


brochure, “‘CATFORMING.”’ The Atlantic 


CAAAAAAAAAAAAAAAAAAA 


Refining Company, Research and Develop- 


ment Dept., P.O. Box 8138, Philadelphia, Pa. 


i 





ATLANTIC It’s the Catalyst that counts 
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120,000 
on refinery 
fabrication 


with... 


2/215) 


ALLOY STEEL WELDING FITTINGS 


Substantial Savings for Leading Refinery 


iz PLUS These Other Outstanding KEY-KAST Benefits 


GIVE YOUR PIPING SYSTEM THE ADVANTAGES 
OF Key-KAST ALLOY STEEL WELDING FITTINGS 


@ Greater wall thickness throughout with extra thick- 
ness in critical areas 


Delivery of fittings was on schedule with the 
pipe. 
acid eta Quality of the fittings was consistent through- 


@ Meet AS.M.E., A.S.T.M., AS.A. Codes. out, with not one rejection. 
@ Rigidly tested and inspected to meet high standards 


of quality . Although KEY-KAST fittings were not ordered 
to radiographic quality—ail weld ends were 
gamma rayed and KEY-KAST fittings showed 
up better than class 2 per ASTM E-71. 


IN ALL SHAPES, SIZES, SCHEDULES IN LOW AND INTERMEDIATE 
ALLOYS AND VARIOUS STAINLESS STEELS 


Write for information and prices 


Since 1916...manufacturers and developers of 
products for high temperatures and pressures 


P. O. BOX 494-H, EAST ST. LOUIS, ILLINOIS 


DISTRICT OFFICES: NEW YORK « CLEVELAND 
CHICAGO e¢ TULSA © HOUSTON e LOS ANGELES 


PETROLEUM PROCESSING, May, 1954 (To obtain more data on advertised products see page 776) 





























600-barrel UOP Platforming unit installed 


at R. J. refinery near Princeton, Ind 






























































































































































































































PLATFORMING CHANGES 


MARKETING METHODS 
OF R. J. OIL & REFINING CO. 


By Henry P. Smith, President 


Hic quality products being pro- 
duced in our new UOP Platforming 
unit have given R. J. new stature in 
its marketing area and have brought 
about sweeping 
changes in mar- 
keting techniques. 


Before the Plat- 
forming unit went 
on stream at our 
refinery near 
Princeton, Ind., R. 
J. sold premium 
and regular gaso- 
lines at prices 
lower than those 

Henry P.Smith posted at the 

wholesale outlets 
of other oil companies. 





Now, because R. J.’s gasolines have 
the highest octane ratings of any in 
our marketing area, we are com- 
manding prices on a par with those 
of other companies. And a new 
theme song—“Fill ’er up and feel the 
difference”’—is being chanted by 
motorists patronizing our stations. 


Motorists are enthusiastic in their 
praise of the new “Platolene” premi- 
um gasoline and “500” regular—both 
products of the UOP Platformer. 


Gasoline sales have nearly trebled 
since September 5, 1953, when the 
Platforming unit went on stream. A 
credit card system was established 
recently, and already 200 motorists 
in the 100-mile area R. J. serves have 
availed themselves of this service. 


First S‘andard A” Unit 


The process design for the Plat- 
forming unit was handled by Uni- 
versal Oil Products Company engi- 
neers. All of the mechanical design 
and drafting, purchasing, and con- 
struction were handled by Procon 
Incorporated. The unit is the first 
“package” installation of a Standard 
“A” UOP Platforming process unit. 


The decision to install the Plat- 
forming unit was made after careful 
investigation convinced R. J.’s man- 
agement that it was the ideal cata- 
lytic reforming process which would 
enable the company to become a 
leader in a marketing area where 
the race for higher octanes was 
constantly increasing 


Other factors which motivated our 
decision were 


—We felt that Platforming would 
give R.J. amore marketable product. 


We were convinced R J could 
abandon its below-market price pol- 
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R. J. Oil & Refining Company, Inc. 


icy because of high quality products 
without suffering a loss in sales. 


—We believed that a Platforming 
unit would give the refinery suffi- 
cient flexibility so that the company 
could always stay on top in the 
octane race 


—UOP’s long record of giving 
service to licensees. 


R. J.’s Platforming unit is equipped 
with a desulphurizer. Raw charge 
consists of 400° F. straight run gaso- 
line which goes from storage to a 
heater, the desulphurizer and then 
to a prefractionating column. 


A cut of approximately 270° F. 
end point is removed overhead from 
the prefractionator. The reactor 
charge, taken as a sidecut from the 
prefractionating column, is of 400° F. 
end point material. The sidecut goes 
from the reactor charge pump 
through three heaters and reactors 


Recycle Gas Through Reactor 


After passing through the No. 3 
reactor, the material is sent to a 
products separator. The compressor 
takes suction from the top of the 
separator and recycles the gas 
through the reactor section 


The liquid bottoms product from 
the separator is charged to the sta- 
bilizer together with overhead mate- 
rial from the prefractionator. Stabil- 
izer effluent is pumped to storage as 
marketable products. 


Sulphur content of the charge 
stock is converted in the desulphur- 
izer into HS, which in turn is 
removed from the prefractionator in 
a net overhead cut. The HiS is re- 
moved overhead when this cut is 
charged to the stabilizer. Gas from 
the stabilizer is sent to a gas balance 
drum before being injected into the 
refinery fuel gas system 


R. J. has spent nearly $1,000,000 to 
bring to its motoring public the fin- 
est gasoline that can be produced. 
Because of the increasing demand 
for our gasoline and other products, 
we are contemplating an extensive 
expansion program. Present plans 
call for doubling the size of the Plat- 
forming unit from its present 600 
B/SD capacity. It is hoped that this 
expansion program will be com- 
pleted by late 1954 or early 1955 

It is our firm belief that Platform- 
ing has made R. J. an increasingly 
important factor in the economic life 
of southwestern Indiana, and that 
the company will continue to grow 
and prosper because of the superior 
quality of its products made possible 
by Platforming 
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first 

600 barrel 

UOP Platformer 
on stream 


designed, engineered and licensed by 


UNIVERSAL 
OL PRODUCTS 
COMPANY 


30 ALGONQUIN ROAD, 
ft) DES PLAINES, tLL., U. S. A 
we Laboratories: RIVERSIDE, ILLINOIS 
Universal Service 


Protects Your /nveslmeat 


































STANDARD 


The standard YARWAY 
Impulse Steam Trap serves all 
normal trapping requirements. 
Factory set to operate without 
adjustment at all pressures 
from 20 psi to 400 psi (Series 60) 
and 600 psi (Series 120). 

For pressures below 20 psi, 
merely remove split washer. 


Numerous advantages like: 
small size 
quick heating 
steady temperatures 
stainless steel construction 
one moving part 
non-freezing 
low cost 


More than 900,000 used 
throughout industry. 


Write for YARWAY 
Bulletin T-1740. 


which 
impulse 


for you? 


HIGH PRESSURE, 
INTEGRAL STRAINER 


YARWAY Integral Strainer 
High Pressure Impulse Steam 
Traps operate on some of the 
highest pressure steam lines 

in the country. Same operating 
principle as the standard 
YARWAY Impulse Trap. 
Strainer built into trap. 





Ample capacity when system 
is being ‘““warmed up’’—yet will 
handle relatively small 
amounts of high temperature 
condensate without losing 
prime. Six sizes— 14" to 2”. 
Pressures to 1500 psi 

(flanged ends) or 2500 psi 
(welding ends). 


Write for YARWAY 
Bulletin T-1740. 


YARNALL-WARING COMPANY 
153 Mermaid Avenue, Philadelphia 18, Pa. 


impulse steam traps 


YARWAY Impulse Steam Traps and Fine Screen Strainers 
are stocked and sold by more than 250 convenient 
local distributors. Write for name of one nearest you. 
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Product—Converter 
Working Pressure— 
4,500 P. S. 1 
Inside Diameter— 

45” 

Tensile Strength— 
75,000 P. S. |. 
Material—Chrome- 
Vanadium Steel 
Closure—Bridgman 
Installation—Union 
Carbide and 
Carbon Corp. 

Texas City, Texas 


THE MIDVALE COMPANY- Nicetown, Philadelphia 40, Pa. 


Offices: New York, Chicago, Pittsburgh, Washington, Cleveland, San Francisco 


MAL ALAA 


FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 


OLEUM PROCESSI 











PRESSURE STARTS AG@ 


— 


Midvale pressure vessels are right from the start. 
Designed right in cooperation with customer’s 
engineers. Made right from the pouring of the 
steel to final machining. Proved right by exten- 
hydrostatic, strain-gage and X-ray tests. 
Midvale’s 


vast experience and fac ilities an:| is the result of 


sive sonic, 


This big brute is an example of 


compiete cooperation in design and building with 


the engineers of Union Carbide and Carbon 


( orporation. 

This pressure vessel started as a 550,000 pound 
ingot of chrome-vanadium steel, poured by Mid- 
Then 


vale’s steel making specialists. carefully 


\G, Ma 


1954 


(To obtain } 


More 


data on advertised 





AT THE BEGINNING! 


hollow forged to rough shape on 14,000 ton and 
.. hydrostatically tested at 9,000 
for a working pressure of 4,500 P. S. I. 


7,500 ton presses . 
r. &. §. 
It has been successfully operating for years at 
Texas City, Texas. 

Forged steel converters, reactors, separators, 


. Midvale has 
the complete facilities and the experienced crafts- 


autoclaves ... any size or type... 
men to make them to withstand high pressures, 
high temperatures and resist corrosion. Next time 
your plans include pressure vessels get in touch 
with Midvale. Let our engineers work with you 


from initial design to final installation. 






products see page 0) 
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Where glass weds steel for corrosive service 
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_ANEWA.O.Smith 


SUBSIDIARY 


@ This is good news to chemical engineers who seek dependable 


equipment for corrosive service. 


The long experience of Glascote technicians in designing and 
fabricating glass-on-steel processing equipment is now combined 
with the parallel experience and unmatched research activities 


of A. O. Smith in ceramics and metallurgy. 


Chemical, petro-chemical, pharmaceutical, plastics and syn- 
thetics producers will find this amalgamation of great value to 
them since corrosion-resistant vessels, tanks, kettles, evaporators, 


exchangers, and the like, have long been produced by both com- 





panies. Between them, they are responsible for an enormous 
volume of glass-lined steel products, including processing equip- 
ment, brewery tanks, Permaglas water heaters and Harvestore 


crop storage units. 


Look to Glascote and A. O. Smith for the corrosion-resistant 


processing equipment you need .. . in standard or custom 


designs. 


Glascote 


PROOUCTS 
CLEVELAND 17, OHIO 


A subsidiary of A. O. Smith Corporation 


Sales offices or agents in Principal Cities 
Export Sales: A. O. Smith Corporation, International Division, 
Milwaukee 1, Wisconsin 
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Joint 


STARTING at its 
POSITION 


LINE COLD 





THE 


FINAL 
POSITION 


FULL 
TEMPERATURE 


In the Badger Self-Equalizing Expansion Joint, the solid 
ring between the adjoining corrugations is more than a 
mere stop or block. It performs a directing as well as a 
limiting function. It’s part of the Directed Flexing control 
because its specially calculated curved surface causes the 
all-curve corrugation to wrap itself around the ring. This 
distributes the flexing evenly over all parts of the corruga- 
tions. 


Any design of equalizing ring with shoulders will act as a stop’ to limit the 
traverse per corrugation but it takes a special calculated curved surface to 
distribute the flexing properly. The long service life of the Badger Joint is due 
in large measure to the fact that all-curve rings aid in directing the flexing and 
in distributing the traverse as well as limiting the movement exacted from each 
corrugation. 


Badger Expansion Joints come in a variety of types and a wide range of sizes: 
Directed Flexing, Self-Equalizing for normal and long traverses and higher 
pressures; Non-Equalizing, for short traverse or low pressures. Tandem Joints 
for combination axial and lateral movements; Clevis-Hinged Joints for angular 
movements; Special Vibration Control Joints; Flexible Pipe Line Seals for water- 
tight connection between pipes and flood walls. 


Original and Sole Manufacturer of I 


230 BENT STREET * CA 
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DESALTING EFFICIENCY FACTOR: » M P > t 


One of the most important features of 
Tretolite Desalting is SIMPLICITY. Here are 
three ways it helps you get more efficient 
desalting. 


1. LOWER INITIAL COST In a Tretolite chemical 


WwW 


TO 54-19 
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desalting plant, Tret-O-lite does the work. The 
Tretolite-designed flow system promotes ideal 
coalescence and separation of the oil and 
water phases. The desalting is effected rapidly 


and easily. 


LOWER OPERATING COST Tretolite desalt- 


ing utilizes one agent only, chemical, to effect 
the salt removal demulsification. The efficiency 
of Tret-O-lite desalting agents permits effective 
operation with minimum chemical requirements. 


No secondary treating agency is required. 


LOWER RESIDUAL SALT ,,, spite of the low 
initial and installation cost, Tretolite salt re- 
movals are in the 95 to 100% range. Residual 
salts, solids and other impurities are held at 
minimum. The water bleeds are consistently 
clean. Tretolite desalting engineers will gladly 
furnish you with performance data relative to 


crudes similar to those charged in your refinery. 


Why not ask for a Tretolite proposal on 


your next desalting problem? 


TRETOLITE COMPANY 


A Division of Petrolite Corporation 


369 Marshall Avenue, Saint Lovis 19, Missouri 


5515 Telegraph Rd., Los Angeles 22, California 


(To obtain more data on advertised products see page 
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TRET-O-LITE 


INJECTOR WATER 
HEAT EXCH 
, 
EMULSIFYING 
VALVE 
CRUDE 
FEED CRUDE CHARGE 
PUMP 
cH. 

MEAT EX DESALTER 


CRUDE OUT 


- DESALTER ORUM .- 


f 


INLET HEADER 
SALT WATER OUT 


Chemicals and Services 
for the Petroleum Industry 


DESALTING + DEMULSIFYING + CORROSION 
PREVENTING + WATER DE-OILING 
SCALE PREVENTING + PARAFFIN REMOVING 


776) 663 





PROCON 
“OFF-THE-SHELF” DESIGNS 
MEAN Earlier on-stream time 


Accurate cost estimates 

Lower engineering costs 
Purchasing know-how 

Proved construction techniques 


Experienced field construction staffs 


PROCON Builds Platformer 


at Pana in 7 Months 


Pana Refining Company, a division of the Illinois Farm 





Supply Company, turned to Procon for speedy construction 
of the first UOP Platforming unit in the state of Illinois 
devoted exclusively to the production of superior quality 


motor fuel. 


From the time the contract was signed until Procon turned the 
completed pressure tested 650 B/SD unit, ready for operation, 
over to the refinery only seven months and seven days 

elapsed . . . further proof that “Built by Procon” is the 
refiner’s assurance that his construction will be handled 


with maximum speed, efficiency, and economy. 


Procon has a WIDE RANGE of “off-the-shelf” UOP 
Platforming units for refiners to choose from, ranging from 
600 B/SD to giant 16,000 B/SD plants. 


IT’S PLAIN GOOD SENSE for a refiner to use “‘off-the-shelf’’ 
designs when available. He thus has the assurance of earlier 
on-stream time, accurate cost estimates, lower engineering 
costs, purchasing know-how, proved construction techniques 


and experienced field construction staffs for his particular job. 


PROCESS CONSTRUCTION 
111! MOUNT PROSPECT RD., DES PLAINES, ILLINOIS, U.S.A. 


PROCON (CANADA) LIMITED 
IN CANADA }[68 YONGE STREET 
TORONTO 1, ONTARIO 
PROCON (GREAT BRITAIN) LIMITED 
112 STRAND, LONDON, W. C. 2 


IN ENGLAND 
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TO INCREASE 
REFINING 
EFFICIENCY 


DESALTING 


LUBE OIL 
TREATING 


DISTILLATE 
TREATING 


DESAPONIFICATION 


ELECTRIC 
PETROLEUM PROCESSING 


DESALTING © DEHYDRATING 
SEDIMENT SEPARATING 
DISTILLATE TREATING 


DESAPONIFYING 
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Petreco Electric Desalting 
eliminates salts, solids, and 

other impurities with such a high 
degree of efficiency that salt diffi- 
culties are eliminated — enabling 
refiners to run more crude. 


Petreco Lube Oil Treating is an 
automatic, continuous method 

for acid-treating lube oils 

and similar stocks. It is carried on 
in a closed system, under pressure. 
High efficiency acid contacting 
results in minimum acid 

usage, negligible oil entrainment 
in sludge, and maximum 

product quality. 


Petreco Electric Distillate Treating 
takes the guesswork out of 
distillate treating. It is applicable 
to acid, alkali or doctor treating 

all distillate stocks. It permits 
continuous, automatically con- 
trolled treating with minimum 
equipment, handling and attention. 


Where caustic is added to crude 
prior to distillation, ash-forming 
materials resulting from such 
caustic are often present in 

fuel stocks. Petreco Electric 
Desaponification removes about 
85% of such ash-forming 
constituents, enabling fuel stock to 
be marketed or used as 

a cracking charge. 





For complete information, call or write 


PETRE<O 


A DIVISION OF PETROLITE CORPORATION 


3202 South Wayside Drive, Houston 1, Texas 
1390 East Burnett Street, Long Beach 6, California 
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Here’s a new source for caustic soda 


pakron © 
yvourg™® 
\ 
o 4H ro, 
\ 
d — ) } 
L Jy not & C < F columbus 


— Deyt'" \ 
4 





r pla tl ! cann new Hooker service (minimum 250 econon ind dependable supply of 
la ce red mort tons, dry basis). Savings are substan Hooker caustic sl ipped from Monta 
pidly, mor pendably,than ever befor tial. You can have the same convenien 
He u Hooker caustir 4. Prompt service you can count on. At ind security tomorré Just pick up your 
da plant at Monta Mich., means the Hooker sales offic N. LaSalle — phone and call 
Midwest industry St., Chica men are ready to help 
Fast delivery. 1 can have caustic you plan efficient handling and stor- 
da delivered by tank car, loaded and age, meet emergency needs, work out 
, hour oft vour tl n t economical purchasi and 
( nk cat delivery arrat ements. 


Smoother, better processing. You can 


processin ethods. and 
Freight savings. Depending on locali- et consistent results with Hooke 
ty, you can sai p § per ton da. | roduced under car 
freight l irn specific freight ful control; more than 20 separate in- 
ir plant, just phone th spections and analyses prot uni- . 
C} . off CEnt f 511 formity Caustic soda for Midwest Industry comes 





from 


bed 
caustic-pro 


i this new $12 million Hooker plant at Montaque 
, , O | . . , 
Dockside delivery. I M 1 Tighten up your caustic supply line PEW mich. The plont is built over a tremendov 
na tel ys \ ni Many industrial leader n the Midwest of pure salt, which supplies the 
a 1 | red 1 lready n tl convenience, ducing cell 


FOR FAST SERVICE, phone Chicago—CEntral 6-1311 
SALES OFFICE: 1 N. LaSalle St., Chicago 2 


HOOKER 


aa 


. From the Zell of the Eaaih 
HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS © TACOMA ® MONTAGUE, MICH. © NEW YORK ® CHICAGO ® LOS ANGELES 


CHEMICALS 
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VESSELS 


These interior views show, af top: ex 
panded metal liner support prior to gun- 
niting insulation. Grid platform support 
rings are visible. Lower picture shows 
shop-installed refractory lining covered 
by stainless steel lining designed with 
interlocking expansion joints. 


(To obtain more data on advertised products see 


page 776) 






Refractory-lined reactor ready for shipment from the Milwaukee plant. Overall length, 
flange-face to flange-face: 21 ft. 7 in. Three of these A. O. Smith reactors, when installed, 
become the heart of a catalytic reforming plant. 


HGH TEMPERATURE 


A.QO. Smith lined and 


For thirty years, petroleum and chemical industries 
have come to us with pressure vessel and heat ex- 
changer problems. Their reliance on the unmatched 
advantages we offer in manufacturing know-how 
and the resourcefulness of our research laborato- 
ries and technicians, design engineers and shop men 
has proved to be well placed. The two reactors 
shown here are examples of our work. 


On this page is a special, refractory-lined vessel of 
A-212 steel, designed for 650 psi. and temperatures 
starting at 900° F. The walls are protected by shop- 
installed refractory lining. Total weight of 50 
tons includes 28,000 lb. of lining, its supports 
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Shown here is one of twenty poly reactors going through our heat ex- 
changer shop, undergoing tube side pressure test at 2160 psi. One-quarter 
inch wall tubes are welded to tube sheets and tubes rolled full depth on 
all poly reactors. 


HIGH PRESSURE 


tubular reactors 


and a catalyst grid platform on pedestal rings. 


On this page is shown a poly reactor undergoing 
shop tests before shipment. Throughout fabrication 
and long before shop work begins, materials and 
processes are subjected to exhaustive tests to make 
sure quality demands are met. Metallurgical, 
spectrographic and pressure tests during and at 
completion of construction assure conformity to 
specifications. 


YOU ARE INVITED 


Whenever you have a pressure vessel or exchanger 
problem, write our Milwaukee office for information 


For glass-lined process equipment, contact GLASCOTE PRODUCTS, INC., Cleveland 17, Ohio— A new A. O. Smith Subsidiary 
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Radioactive cobalt being used for examination of 
welds during poly reactor construction. This method 
permits examining welds that are inaccessible to 
X-ray equipment. 

















about the outstanding advantages which A. O. Smith 





research, engineering and construction offer. 


Through research '#* ..a better way 


* a 
CORPORATION 
Process Equipment Division 
International Division: Milwaukee 1 


MILWAUKEE + HOUSTON + LOS ANGELES 
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Chiksan swivel joints are used on the 12 underwater lines on this 
portable subimersible tank battery barge which stores oil from 12 
wells. Three swivel joints are used on each line to provide neces- 


sary flexibility and safety against storms, wind and waves. Visible 2 
in this photograph are style 50 Chiksan joints. Style 10 and style 
50 joints are below the surface. - 
o 
{. } 


IS FULL OF XSAN MARINE 
SWIVEL JOINTS. .. 3 Years of Storms, Wind 


/ and Waves Have Proved the Flexibility, Economy and Safety of 
CHIKSAN Marine Swivel Joints in Submerged Salt Water Service. 


In the bays along the Texas and Louisiana Gulf Coast submersible tank-battery barge 


Each submersible tank battery has a 6” 


or 8’ CHIKSAN aluminum Marine and storage and transfer of oil has been made both possible and practicable with the applica- 
Barge Loading Hose that permits un- . . PFC ANI sae Gearltera : . > > , > r lines 
Seillinn uf afl 0a te ean tion of CHIKSAN Marine Swivel Joints to the under-water flow lines. 


In waters that range from 8 to 35 feet deep and with pressures up to 2100 psi. 
CHIKSAN joints have given the necessary flexibility of flow lines, economy of transport 
; and safety of operation in transferring oil for distances in excess of 13 miles under water 
without line rupture or loss of product. Tight bends and connections on the flow lines 
between well platforms, tank batteries, metering platforms or drilling structures in the 
operation of off-shore locations that could not withstand the “Sunday Punch” of wind, 
waves and dragging boat anchors, are eliminated by the use of CHIKSAN swivel joints. 
CHIKSAN'S special design submersible Marine Swivel Joints have once again solved 

a costly and perplexing problem of the Petroleum Industry. 





After 3 years of under-water service 
this CHIKSAN Marine Swivel Joint has 
been raised from 14 feet of water 13 
miles from shore to service the packing 









Write CHIKSAN Engineering and Research for complete details. Dept. 5-PP 










CHIKSAN Ball 
/ Bearing Swivel Joints ore 
THE NEW TOOL of 
Modern Industry with full 
360° rotation in 1, 2, and 3 
planes. Over 1,000 
different types, styles, 
and sizes have been 
developed for pressures 
and services from 28” 
vacuum to 15,000 psi 
and for temperature 
ranges from minus 70 
to a plus 500” F. with 
packing materials for 
each specific service 


The Flow of Enterprise Relies on 


SHINSAN 


Sal]-Bearing Swivel] Join 










Same CHIKSAN joint being cleaned of 
marine growth after re-packing and 


THE NEW TOOL OF MODERN INDUSTRY 


preparatory to re-submerging for years 
more of safe and economical service. 


CHIKSAN COMPANY @ BREA, CALIFORNIA @ Chicago 3, Illinois © Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas © Subsidiaries: Chiksan Export Co., Brea, Calif.; Newark 2, .N.J. © Chiksan of Canada Ltd., Edmonton, Alta. 
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Catalog sent on request... 


The complete Eastern catalog of Fixed Mounting 
Mixers, both Top and Side Entering, is yours on 
request. Ask for Bulletin6@10—A. 


EASTERN INDUSTRIES, INC. 


+ + + NORWALK, CONN. + ~~ 
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Progress cannot be denied! Naugatuck Chemical Division 
of U. S. Rubber Company has completely equipped a new 
plant with Conomotor Series LB Control Valves for tem- 
perature 
quantity of these valves tor various services in their new 
oal chemical facilities in the midwest. E. I 
Conomotor Control Valves for their 


ment in a new 


omplete valve equip- 
pilot plant at their Eastern Regional Lab- 

oratories. Armstrong Cork Co 

Conor 


omotor LB Valves for an extensive modernization pro- 


has standardized on 


gram. These important decisions were based on thorough 

n of design, performance and cost. When com- 
aliber approve and adopt a new advance in 
you can rely on their judgment. These and 
other new installations are typical of the important part 
Conoflow final 


lustrial evolution to automatic control. Whether you have 


ntrol 


control elements play in the modern in- 


a new plant or plan to modernize your old plant it will pay 
you to talk to Conoflow 


yntrol on reactors. U. S. Steel is using a large 


du Pont use 


) 





CONOMOTOR 
Sexces 1B 


CONTROL 
VALVES 


THESE LEADING COMPANIES 
have MODERNIZED with 


®@ Armstrong Cork Co. 
@ Bakelite Company 

®@ Colgate-Palmolive Co. 
© Curtiss-Wright Corp. 


@ E. |. duPont de Nemours 
& Co., Inc. 


@ Emery Industries, Inc. 
© General Electric Co. 
@ Heyden Chemical Corp. 


CONOMOTOR Sezces LB CONTROL VALVES 


@ Naugatuck Chemical 
Division U. S. Rubber Co. 


® Philadelphia Electric Co. 
® Publicker Industries, Inc. 
© Jos. Schlitz Brewing Co. 
® Sharples Corp. 

® The Sherwin-Williams Co. 
@ U. S. Steel Corp. 

© Victor Chemical Works 


@ Westinghouse Electric Corp. 


WRITE FOR CATALOG LB-1, "PORTENT OF THINGS TO COME” 


ote], fe] a Me)’ Morel ite 7 wailed, | 


FOREMOST MANUFACTURERS OF FINAL CONTROL ELEMENTS 


2100 ARCH STREET, PHILADELPHIA 3, 


(To obtain more data on advertised products see page 776) 
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CONDENSER TUBES 





£ 
‘\ 


Direction of water flow 


OWS impingement corrosion of an Admiralty tubs ) high velocity sea water 


\t right I ngitudinal ection through part ol sesh haped pit is show) 


AIR BUBBLES: what causes them, how they affect condenser tubes 


Before corrosion can occur, oxvgen that will produce a negative pres- ready to assist you in the selection 


from the air dissolved in cooling sure at some point along a tubx of tube alloys from our extensive 

waters must be present. But nor- such as a long outlet leg from a line. The American Brass Company 

mally its presence doesn't cause condenser, can cause air bubbles Waterbury 20, Conn. In Canada 

rapid corrosion of condenser tubes Local pitting may then occur rapidly Anaconda American Brass Ltd 
What can cause rapid corrosion \ir bubbles are only one factor New Toronto, Ont. 

is air in the form of bubbles wher« affecting tube life. Publication B-2 

turbulent flow is present. Whitrl- Anaconda Tubes and Plates for ANACONDA 

pools in the intake tunnel. leaky Condensers and Heat Exchangers 

packing glands on pumps and at discusses all the important opera- Tubes and Plates for 

projections im injection pipes or tional factors. and gives much other Condensers and Heat Exchangers 

water boxes may produce air bub- useful information. And, of courss Phew 


bles of harmful size. Any condition our Technical Ds partinent stands 
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IS ONE OF THE DRESSER INDUSTRIES 


MAGNET COVE BARIUM CORP., 
Houston, Tex Malvern, Ark 
Magcobar drilling mud. Mag 


+ 








CLARK BROS. CO. DIVISION, 
Olean, New York. Engines and 
compressors gas, steam and 
diesel driven 





Pacific Pumps Inc 








, of Huntington Park, California, 


has grown from a small group of six men in 1923 


fo one 


centrifugal and steam-turbo pumps in the 


States. Pacific also licenses 


abroad 


of the leading manufacturers of custom-built 


United 


Severa manusacturers 


Supe riority of design engineering quality 


and workmanship has elevated Pacific Pumps to a 


position o 


f pre-eminence 


and le adership in the 


international petroleum and processing industries 


DRESSER MANUFACTURING 
DIVISION, Bradford, Pa. Oil and 
gas pipe couplings, fittings and 
rolled and welded 


welded fittings and 


sleeve » 
rings 
flanges 


KOBE, INC., DIVISION, Hunting- 
ton Park, Calif. Complete hy 
draulic oil field pumping sy 

tems, including the Kobe Free 


Pump 





series about Dresser Industries 








‘Deceeee 
plouis fF 


The Dresser Plus is the extra service you get when you deal with 








any Dresser company. It is an added advantage for you which 
stems from Dresser’s unique overall organization. For Dresser is 
many companies with a single purpose—to provide the growing oil 
and gas industries with operating equipment that is second to none. 


Each company in the Dresser group functions independently 
within its own specialized field—yet each can draw from the total 
resources, in manpower, research, and know-how, of the combined 
Dresser operations. When you work with any of the Dresser 


companies, all of the facilities of Dresser are at your service. 


Planned, coordinated specialization—company by company— 
“one for all and all for one’—that is the DRESSER PLUS 


: = 
In the Utility, Industrial, Marine Service and other ISS ER 


industries where steam generating is required, Pacific 
Custom-built Boiler Feed Centrifugal Pumps have HDOWOSTRIES, Inc. 


long been accepted as the criterion. Pacific Pumps OIL, GASVAND CHEMICAL EQUIPMENT 
Inc. also operates an independent division (within 


the organization) exclusively devoted to the manu- 


facture and sale of Supertor oil well plunger pumps. ATLANTIC BUILDING * DALLAS, TEXAS 


PACIFIC PUMPS, INC., Hunting- ROOTS-CONNERSVILLE BLOWER SECURITY ENGINEERING DiVIS- IDECO DIVISION, Dallas, 
ton Park, Calif. Centrifugal DIVISION, Connersville, Ind. Ro- 1ON, Whittier, Calif., Dallas, Tex mont, Tex. Derricks, 
pumps, deep oilwell plunger tary positive blowers, gas pumps, Rock bits, reamers, casing works, rambler 
pumps, hot oil and boiler centrifugal blowers, exhausters; scrapers, reamer rock bits traveling blocks 
feed pumps positive displacement meters coring bits, Securaloy 


Beau- 
draw 
drilling rigs, 
, rotary tables 














HOW CLAD STEEL TEAMWORK 
CUTS CORROSION AND COSTS 












Selecting material for this two-stage refinery 
unit was a double-tough problem. The upper 
section of the atmospheric tower had to with- 
stand the corrosive action of condensing min- 
eral acids and organic chlorides . . . the lower 
part had to handle corrosive asphalt crude con- 
taining up to 2.50% sulphur concentrations. The 
vacuum still had to process a lube cut at 750°F. 
The equipment builder solved the corrosion 
problem economically by teaming up two clad 
steels: Monel-clad for the upper part and stain- 
less-clad for the lower part of the atmospheric 
tower, and stainless-clad throughout the vac- 
uum still. 

With economical clad steel—a layer of solid 
high alloy permanently bonded over its entire 
surface to a low-cost carbon-steel backing plate 

there is no possibility of seepage or crevice 
corrosion .. . no costly maintenance or down- 
time ... no equipment failure. In addition, clad 
steels assure resistance to thermal shock, flexi- 
ble efficient operation, low first cost and easy 
economical field erection. 

Equipment values like these also result from 
another kind of teamwork. Sound engineering 
and modern fabricating techniques can take ad- 
vantage of the versatility of clad steels. You will 
find that it pays to consult your fabricators 
early in your planning for tanks and pressure 
vessels. They can work with your engineers and 
consultants, translate ideas into the specialized 


equipment you require, 
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LUKENS 


| eee | 
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Iwo clad steels combine specialized talents to lick 


corrosion in this 20,000-barrel-per-day refinery unit 


{sk one of you fabricators to show you the new Lukens « lad S1e l 
‘ , , j 

movie, “Equip for New Profits.” Here—in full color and sound—are 

factual accounts of how clad steel equipment brings new economies. 


The story cans wweest new ideas to everyone concerned with produc tion 
, Lukens Steel Com- 


pany, 682 Lukens Building, Coatesville, Pennsylvania. 


efficiency. Or contact Vianager, Varketineg Service 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~-MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 


























ONLY UNICOR PASSES 
RIGID ASTM TEST 


The progressive refiner turns to Unicor to 
solve his corrosion problems. Here’s why: 


The test pieces shown above were submerged 
for 48 hours in a dynamic system of sea water 
and oil. In each case the oil contained a dif- 
ferent, well-known corrosion inhibitor. 


[he test specimen exposed to the mixture 
inhibited with Unicor was the only one to 
remain as bright and unpitted as a freshly pre- 
pared, unexposed test piece. All of the other 
inhibitors permitted varying degrees of cor- 
rosive attack. 


These results were obtained by using the 
procedure of ASTM D 665-53T — the gener- 
ally accepted method for determining the 
corrosion-preventing characteristics of inhibited 
hydrocarbon oils. 


PROCESSIN( Mav. 1954 (To obtain 


eB 


The specific conditions involved exposure 
to the action of synthetic sea water, air and sour 
catalytic cycle stock at a temperature of 140° F. 
for 48 hours. 

Similar results were obtained with gasoline 
and other distillates by using this and other 
types of tests, including the Navy Static Water 
Drop Test. 

In the field as well as in the laboratory Uni- 
cor has proved to be the ideal, economical 
corrosion inhibitor. 


Refiners everywhere are turning to Unicor 
as the best solution to their corrosion problems. 


Let UOP Engineers design and service a UNICOR System 
to protect your refinery. 


WRITE FOR SAMPLES AND LITERATURE 
PRODUCTS DEPT. 


UNIVERSAL OIL PRODUCTS COMPANY 
30 ALGONQUIN ROAD, 
@ DES PLAINES, ILL., U. S. A. 
® 


more data on advertised products see page 6) 














Now No Need to Wait 
—" 


or Substitute for 


FREAS OVENS 


Model 621 





We have greatly 
increased our produc- 


tion over the last FREAS OVENS are built to serve 20 years or more, 

few months. Now we . . . 
apes even in corrosive atmospheres. They are finer than ever. 

can ship from stock 

many items that Baked enamel or stainless steel exterior. Welded steel 
quality-conscious men construction, thick glass wool insulation, stainless steel 
like you waited interior. Unconditional 5-year guarantee on ribbon ele- 
months to get. Ask 


ment welded heater bank and dual safety hydraulic 
your laboratory 
. — . 9 ° 
supply dealer. thermostat. Range to 260° C. 


If your dealer doesn’t have in stock the Freas Model 


im of your choice, he can get these models promptly—601, 
Specify 
Ee POR 905, 625, 8: 20, 124, 40 ¢ 00. 
FRE 1S First 6( ), 625, 831, 120, 124, 40 ind 50 


...to Last! 


Precision Scientific Company 


3737 West Cortland Street 





Chicago 47 


Write for FREAS and THELCO Catalog No. 331 
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TAYLOR FORG 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill. 


Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Gary, Ind.; Hamilton, Ont., Canada 
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This MARLEY Cross-Flow has 
no secrets from the operator... 


Open gravity distribution is one of the exclu- 
sive design features of Marley Cross-Flow cooling 
towers that makes them so “easy to live with” ~— 
and so economical to operate. 








Is the water loading correct in every basin? Is 


-+ 4 Single 
glance tells you 
where you stand! 


the water flowing freely to every part of the tower 
fill? Are the basins clean? One glance and the 
operator of a Marley Cross-Flow has all the 
answers. And he takes that glance while making 
his inspection from a safe walkway. There is no 
need to subject himself to the hazards and dis- 
comfort of climbing into the tower to ascertain 
conditions. 

If a change in water loading is desired, the valve 
is at hand and the variation in flow is visible. 
Since no pressure is required, increase or decrease 
in flow will not impair operating efficiency. No 
part of the fill will be starved; no part of the fill 
will be flooded. 

Should a basin require cleaning, it is the work = === 
of minutes to shut down only the basin needing —* | 
attention, clean it with complete safety and restore i 
it to operation. A 





Open distribution and many 
other advantages of Marley Cross- 
Flow Cooling Towers are explained in Marley’s 
new 32-page bulletin CF-54. 


WRITE FOR FREE COPY TODAY! 









The Marley Company 


Founder-Member Cooling Tower Institute Kansas City, Missouri 
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Producers of ... “The 
Metal Without an Equal” 


AMPCO METAL 





PETROLEUM 


May, 1954 


... the special alloys that make 


good where other metals fail 


ERE are some of the properties 
of Ampco Metal that help you 
keep production up, costs down: 
@ Excellent resistance to corrosion in 
certain media. 
@ High tensile and compressive strength. 
@ Unusual resistance to wear from abra- 
sion, erosion, and cavitation pitting. 


® High physicals at extreme tempera- 
tures. 


®@ High rate of heat transfer. 

@ High impact and fatigue values. 
Because it combines all of these quali- 
ties, Ampco Metal is often called The 
Metal Without an Equal. 

No matter what you do — whether 
you work in the chemical or process 
industries, refine oil, run a steel mill, 
make stampings, generate power, or 
any of hundreds of other jobs, you can 
make Ampco Metal work for you. It 


saves operating headaches and pro- 


*Reg. U. S. Pat. Oft 


AMPCO METAL, INC. 


Dept. PP-5 © Milwaukee 46, Wisconsin 
West Coast Plant, Burbank, California 


(lo obtain more data on 


duction grief, because it often makes 
good where other metals fail. 

These versatile special alloys fight 
wear, corrosion, impact, fatigue; give 
long life and dependable performance 
under the severest conditions, That's 
why they are widely used in such tough 
assignments as fractionating towers, 
exchanger components, slippers and 
screw-down nuts for blooming mill 
service, aircraft parts, dies, valves, 
bushings, and other punishing jobs. 

Chances are Ampco Metal can help 
you, too. It’s available in sand and 
centrifugal castings, sheets, plates, 
bars, tubes, extrusions, welding wire 
and electrodes. Consult your nearby 
Ampco field engineer or write us for 
full information. 


+ 
Ampco Metal, Inc. ' 
Dept. PP-5 @ Milwaukee 46, Wisconsin ' 
' 
I am interested in learning more about the : 
properties and uses of Ampco Metal in the , 
process industries. Please send me literature. 4 
' 
Name Title ' 
Company . 
Company Address i 
o 
' 
t 


f 
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it-building answers to Modern 


... examples of the wide variety of equipment designed and 
built by Alco to meet today’s demands in petroleum and petro- 
chemical processing . . . results of Alco Experience ese 
gained through many years of designing and building equipment 
for refining and processing companies the world over... and 
Alco Facilities ... capable of handling economically an 
extremely wide range of metal-fabricating operations . . . of 


meeting strictest customer requirements. 





TOUGH FABRICATING JOBS are handled with ease in Alco’s fully equipped shops, where virtually any 
type of equipment can be built at realistic low cost. Here a section of steel pipe, mounted on a universal- 
position pedestal, has flanges attached by submerged arc welding. 


678 (To obtain more data on advertised products see page 776) PETROLEUM PROCESSING, May, 1954 




















cessing problems 
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JACKET WATER COOLING for compressor engines on cross-country pipeline is efficiently performed by Alco 


Aircoolers even during summer’s high ambient temperatures. Available in radiator-core and fin-tube types, 
Alco Aircoolers offer lower costs in scores of applications. 
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ALCO GAS COOLERS serve two absorption towers working in GRANGEMOUTH, SCOTLAND, is one of the world’s oldest pe- 


parallel at Lion Oil Company’s Diamond M-Sharon Ridge troleum refining centers, with shale oil processing dating back 
gasoline plant near Snyder, Texas. Geared to produce 375,000 over 100 years. At this historic site, Anglo-Iranian’s refinery 
gal of petroleum products per day, Diamond M uses 39 Alco included 18 types of Alco heat-exchange equipment in its ex 
shell-and-tube heat exchangers of 21 separate types. tensive expansion and modernization program. 


How about your processing problems? Is heavy-duty service a 


factor? If so, contact your nearest Alco sales representative today 


LCO 


PRODUCTS 


AMERICAN LOCOMOTIVE COMPANY 


Sales and Service Offices in Principal Cities 





—as the first step toward profit-building answers for you. 
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storage tanks. 


YOU CAN TURN OVER 6 million gallons quickly, smoothly, and 
uniformly with LIGHTNIN Side Entering Mixers. Thousands of 
these units, in sizes from 1 to 25 HP, ore at work blending 
straight-run gasolines, adding TEL, blending lube oils, mixing 
gos oils prior to cracking, controlling bottom sediment in crude 


— no mn — 




















How fo be on safe ground 
when you plan for fluid mixing 


A refinery engineer recently found he 


had been allowing two hours for a 
mixing operation that, when correctly 
done, took 15 minutes. 

Why take chances with fluid mixing 
—when it’s so easy to be sure you're 
right? 

You can get the right data-answer 
for any fuid mixing problem—quickly, 
without cost or obligation—by hand- 
ing the problem to your LIGHTNIN 
Mixer representative. 

He eliminates guesswork and risk, 
by giving you an unqualified guarantee 
of successful results, 

His approach to your problem is 
sound, fundamental—yet fully in step 
with today’s processing methods. 

His recommendations are based on 
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MIXING EQUIPMENT (o., Inc. 


([] DH-50 and DH-5! Lab- 
oratory Mixers 


0 B-102 Top Entering Mixers 


oooo0a0a0aoda 


(turbine and paddle 


types) 131-e Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., 100 Miranda Ave., 


B-103 Top Entering Mixers 
(propeller type) 

B-104 Side Entering 
Mixers 

B-106 Condensed Cata- 
log (complete line) 
B-107 Mixing Data Sheet 
B-108 Portable Mixers 
(electric and air driven) 
B-502 Mud Mixers (oil 
well drilling) 

B-503 Mixers for BS& W 
Control 


Toronto 10, Ontario. 


Company 


Address 





Please send me, without obligation, catalogs checked at left. 


Nome__ —— 


City —— — 


25 years of research and field experi- 
ence on thousands and thousands of 
applications. 


Save on upkeep, too 


He can show you the way to mainte- 
mance savings you may never have 
thought possible with fluid mixers. A 
sensible program for reducing ma- 
chine obsolescence, and keeping re- 
placement costs low. 

Before you select a fluid mixer for 
any purpose, find out how much time 
and effort you can save by checking 
first with Mixco. Get the facts now on 
the LIGHTNIN guarantee that protects 
you unconditionally. Call in your 
LIGHTNIN representative—or write us 
today. 





—___Title 





Zone____ State — 









CAUSTIC TREATING 


and other mix- 


ing jobs become fast, efficient opera- 
tion with turbine-type LIGHTNIN 
Mixers. You can mix, blend, suspend 


solids, get intimate gas-liquid and 






liquid-liquid contact, in open tanks or 


closed pressure vessels with these 
units. Standard sizes from 1 to 500 
HP provide hundreds of power-speed 
combinations 


cs 
nee 
1. aks BA 


FOR TANKS up t 
tinuous or batch 
mixing, there are 
peller-type models 
Sizes % to 3 HP. 


OPEN TANK becomes an 


efficient 
mixing vessel whe you add a 
LIGHTNIN Portable Mixer. Over 30 
models, electric or air driven. Sizes 


Ye to 3 HP 


(Ct 
e ) 
Cote #10: 
Wtinse ttre 


Lightomn 





Mixers. 


GET THESE HELPFUL FACTS ON MIXING 


LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel stallation ond 
operating hints; fu description of 
LIGHTNIN Mixers. Y rs without obl 


gation. Check and ma pon today. 


MIXCO fluid mixing specialists 
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NINE TIMES UP is t! 


growth pattern expected for Diesel fuel in the two-decade period ending in 


1960. Chart above shows con 


sumption by years since 1940, with breakdown by major uses for three years 


Looking Ahead with Diesel Fuels 





IR CE 
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ke! R technologists—men who know the sub- 
ject of Diesel fuels—got together in New York 
recently and held a panel discussion on “Diesel 
the Future.” They represented both sup- 
pliers and users, and their audience was composed 
of members of the Metropolitan Section of the So- 
ciety of Automotive Engineers. 

Here are the highlights of their forecast: 

e A 35° increase in demand for Diesel fuels 
is expected by 1960—from 6.7 billion gallons in 
1953 to about 9 billion gallons in 1960. 

e Railroad use of lower-quality Diesel fuels is 
not likely on a general scale, although they will 
be used in spot locations providing the economics 

> satisfactory 

e New types of lube oils will promote the use 
of lower-quality Diesel fuels by compensating for 
some of their so-called ill effects. 

e Additives will be used more commonly in 
Diesel fuels—particularly oxidation inhibitors, 
stability improvers, and cetane improvers. 


Fuels of 


THE GENERAL PICTURE 


e The demand for Diesel fuels, according to 
William H. Hubner, petroleum technologist with 
the Ethyl Corp. and moderator of the panel dis- 
cussion, Is increasing faster than the demand for 
other major products from the petroleum barrel. 
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“Since 1941,” he pointed out, “it has increased 
six-fold, compared to slightly less than a two-fold 
increase for ‘all’ petroleum products. 

“In 1941, consumption of Diesel fuel was 1.1 
billion gallons, as shown in the chart above, or 
only 4% of the gasoline market. By 1953, con- 
sumption had increased to 6.7 billion gallons, or 
13% of the gasoline market. By 1960, the demand 
IS expected to reach 9 billion gallons, or about 





The Panel of Experts 


Here are the four panel members who dis- 
cussed the general subject of ‘Diesel Fuels 
of the Future’ at a recent meeting of the 
SAE Metropolitan Section in New York City: 

Moderator—William H. Hubner, Petroleum 
Technologist, Ethy! Corp., New York, N.Y. 
King, Chief, 
Lubricants Section, Materials Division, Bureau 


Military—Harry F. Fuels and 
of Ships, Navy Department, Washington, D.C. 

Railroad—W. King Simpson, Technical Direc- 
tor, Fuels and Lubricants, Electro-Motive Divi- 
sion, General Motors Corp., La Grange, Ill. 

Automotive—Lawrence J. Grunder, Manager, 
Fuels and Lubricants Development Department, 
Richfield Oil Corp., Los Angeles. 
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14% of the expected gasoline market. 
Biggest single factor in this rapid 
growth has been the universal ac- 
ceptance of Diesel-electric power by 
the railroads. In 1941, less than 1% 
of the freight service, 8% of the pas- 
senger traffic, and 5% of the switching 
service was handled by Diesel-electric 
locomotives, consuming 11% of the 
1.1 billion gallons total. By 1953, 
Diesels were consuming 44% of the 
6.7 billion gallon total and doing about 
75% of the work on American rail- 
roads. Almost complete Dieselization 
is expected by 1960, at which time 
the railroads should account for about 
50% of the expected 9 billion gallon 
total. 
“Civilian automotive equipment 
(such as trucks, buses, tractors and 
bulldozers) consumed less than 1% of 
the total Diesel fuel in 1941. By 1953, 
consumption had increased to 19% of 
the total. By 1960, a still further in- 
crease to about 25% is expected. 
“Military Diesel-powered equipment 
has been consuming about 6% of the 
total Diesel fuel. Indications are that 
this percentage figure will remain sub- 
stantially unchanged, unless we have 
another ‘all-out’ war, in which case it 
could approach the railroads’ usage.” 
fo meet this demand, refiners are 
finding it necessary to increase the 
“middle-of-the-barrel” yield, at the ex- 
pense of residual yield 
“In 1941,” Mr. Hubner continued, 
“the yield of middle distillate fuel per 
barrel of crude oil processed was 19%, 
as compared to 24% for residual fuel. 
By 1953, distillate yield had increased 
to 26° and residual yield was down 
to 17%, with the yield of gasoline re- 
maining substantially unchanged. By 
1960, the middle distillate yield is ex- 
pected to be still further increased to 
about 29 with a drop in residual 
yield to about 13% and a slight in- 
Crease in 
47% 
Trouble has been experienced, how 
ever, as a result of the increased de 
mand coupled with the 
scheme of 


gasoline yield to about 


changing 
technology 
With the introduction of cracked 


distillates, it was necessary to pay 


processing 


closer attention to the problems of 
stability in storage and adequate igni- 
tion quality 

Storage Stability Cracked distil- 
lates, unless they are subjected to ade 
quate refinery treatment and/or forti- 
fied with suitable stability additives, 
generally tend to deteriorate more 
readily in storage than straight-run 
products. This deterioration results in 
discoloration of the fuel and in the 
formation of residues—both soluble 
and insoluble 
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Discoloration is objectionable main- 
ly from a sales point of view. Soluble 
residues, it is thought, are not gener- 
ally harmful, although there is a belief 
that too high a soluble gum content 
might cause injector sticking. Insolu- 
ble residues, on the other hand, are 
likely to cause filter clogging, with 
resultant engine stoppage from fuel 
starvation. 

“Closely related to the problem of 
instability is the phenomenon known 
as incompatibility, wherein two fuels 
which are stable by themselves become 
unstable in storage when blended. This 
behavior is believed to be due to the 
resultant lower solubility which pre- 
cipitates out certain relatively insolu- 
ble materials. 

“Two types of stability-compatibil- 
ity additives have been developed, and 
a number of such additives are in com- 
mercial use today. One type consists 
simply of oil-soluble dispersing agents 
which control particle size of the in- 
soluble residues, so as to permit them 
to pass through, rather than clog, the 
fuel filters. The second type combines 
dispersant properties with the ability 
to decrease the rate of formation of 
the insoluble residue.” 

Ignition Quality—Straight-run dis- 
tillates have a cetane number in the 
range of 33 to 68, depending on the 
hydrocarbon composition. Paraffins 
rate the highest in cetane, aromatics 
the lowest. When compared with 
straight-run distillates from the same 
crude source, catalytically cracked 
distillates have cetar-e ratings from 5 
to 15 numbers lower, and thermally 
cracked distillates have ratings from 
15 to 25 numbers lower—the loss de- 
pending on the severity of cracking. 

“Refiners with relatively high cetane 
number straight-run distillates,” said 
Mr. Hubner, “have no difficulty in 
producing Navy 50 cetane number 
Diesel fuel which specifies a straight- 
run base. Such refiners are also able 
to blend a portion of cracked material 
and still meet the cetane requirements 
of automotive and railroad Diesel 
fuels, which generally permit the use 
of cracked products. 

“On the other hand, cetane num- 
bers become a problem to those refin- 
ers with relatively low cetane number 
straight-run distillates, to those refiners 
with a relatively large percentage of 
cracked products to blend into finished 
Diesel fuel, and to those refiners who 
prefer to transport, and to store at 
terminals, middle distillate fuel suit- 
able for use either as heating oil or as 
Diesel fuel. 

“Such refiners have several choices 
of solution. They can upgrade to the 
desired cetane level at the refinery by 


acid treating or solvent refining, by 
the use of cetane improver additives, 
or by a combination of refinery and 
additive treatment; or they can up- 
grade to the desired cetane rating at 
terminals, as required, through the use 
of additives.” 

Ihe Ethyl Corp. has been working 
for many years in the field of Diesel 
fuel additives, and has developed a 
improver designated DB-36 
amyl nitrate. Details on the character- 


cetane 


istics and performance of this material 
were contained in a recent paper pre- 
sented at the annual meeting of the 
Western Petroleum Refiners Assn. in 
San Antonio. Excerpts from that paper 
appear in this issue, on p. 684. 


RAILROAD DIESEL FUELS 


The cost of operating a Diesel loco- 
motive is mainly the cost of the Diesel 
fuel, which accounts for about 65% 
of the total. Therefore, the quality of 
that fuel becomes of prime impor- 
tance. 

Previous to 1944, according to W. 
King Simpson, technical director of 
fuels and lubricants for the Electro- 
Motive Division of General Motors 
Corp., and another member of the 
panel, the specification requirement 
for railroad Diesel fuel was 504 
cetane number and probably around 
0.1% sulfur, although some railroads 
mentioned 0.5% sulfur. “During the 
war years,” Mr. Simpson continued, 
“the railroads got down to lower qual- 
ity fuels, here and there, and we had 
our first experience with fuels of this 
type. . . . From 1946 to the present, 
our own EMD fuel specification has 
called for a 45 cetane number, 0.75% 
sulfur product, but wherever a rail- 
road had an opportunity to buy a fuel 
at a favorable price below these limits, 
we encouraged them to go ahead and 
find out what would happen.” 

Today, over 87° of the railroad 
Diesel fuel is of 45 or better cetane 
number. Table | shows the percentage 
of various qualities of Diesel fuel used 
by the railroads in four main geo- 
graphical areas in the country. 

Savings in fuel costs in locomotive 
operation, by virtue of using a lower 
quality Diesel fuel, Mr. Simpson 
pointed out, might not be all they ap- 
pear to be. “Any saving in Diesel fuel 
cost might be nullified by some in- 
crease in the engine maintenance labor 
and material cost and might also result 
in a somewhat higher lubricating oil 
cost. Any economic study made by 
any railroad has to consider not only 
the decrease in the segment of Diesel 
fuel cost but also the possible increases 
in other directions.” 
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Mr. Simpson then proceeded to de- 
scribe a cooperative test program 
worked out by his company with vari- 
ous railroads for investigating the ef- 
fect of various Diesel fuel properties 
under actual operating conditions. As 
a result of these tests, together with 
engine test stand work, the following 
findings were made: 

Total Sulfur Content—*On the en- 
gine test stand we have evaluated some 
of the Wyoming-type straight-run fuels 
of 2% total sulfur. Those fuels were 
not so good. On the railroads, our 
Diesel locomotives have burned Mon- 
tana fuels of 1.2% sulfur rather regu- 
larly.” 

Fuel Volatility — “The end point 
variations we have studied were not 
sO unusual because we have not en- 
countered fuels over 725° F. end point 
until recently. In the CRC full-scale 
field test work there was an attempt 
made to combine in the same fuel all 
of the lower quality limits of 1.0% 
sulfur, 700° F. end point, and 40 
cetane number. We have some infor- 
mation from these tests which will 
eventually be available to everyone.” 

Pour Point—* Regarding the use of 
high pour point fuels, such fuels are 
excellent in every way except that 
they are difficult to handle. Some of 
the paraffinic-type fuels have pour 
points as high as 50° F. Since such 
fuels would not presently be too prac- 
tical for railroad usage, we have been 
developing heating equipment and 
studying means of handling them.” 

Additives—*From the standpoint of 
Diesel fuel additives, we have had oxi- 
dation inhibitors and stability improv- 
ers brought to our attention through 
the years, and have conducted both 
short-time and long-time tests. We 
have come to recognize that such ad- 
ditives will be used when and where 
needed. On the ignition quality im- 
prover additive, DB-36 amyl nitrate, 
we have just completed two full-scale 
railroad field tests, and are in the proc- 
ess of measuring and rating the engine 
parts. A preliminary inspection indi- 
cates that the parts are practically in 
the same condition with or without 
amyl nitrate in the fuel.” 

Residual Fuel Blends—“There was 
quite a furor about emergency war 
time fuels wherein residual fuels would 
be blended with Diesel fuels to make 
a palatable product for our engines. 
We tested quite a few of these blends 
and found them unsatisfactory. How- 
ever, these tests did lead us to an evalu- 
ation of a high-boiling distillate fue!. 
In other words, by vacuum disti!ling a 
higher boiling range product at the re- 
finery we were able to obtain a true 
distillate fuel, even though its Engle 
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Table 1—Cetane Number Range of Diesel Fuels Purchased 
by Class | U.S. Railroads—June 1952 to June 1953 


(all figures are in terms of percent of total) 


Eastern 
Below 40 Cetane 0.0 
40-45 Cetane 1.6 
45-50 Cetane 20.1 
Above 50 Cetane 10.3 
Total, each region 32.0 


Source: Railway Purchases and Stores, July 








REGION OF U.S. TOTAL 
Southern West&SW Far West All Regions 
0.0 0.1 0.0 0.1 
0.4 3.0 7.6 12.6 
10.0 3.9 5.8 39.8 
9.1 26.7 1.4 47.5 
19.5 33.7 14.8 100.0 


1953, pg. 142 





distillation showed well over 800° F. 
end point. These types of fuels per- 
haps will have some utilization even 
though they also have the undesirable 
characteristic of high pour point.” 

Mr. Simpson then drew some con- 
clusions to predict the railroad Diesel 
fuels of the future: 

1—Railroads probably will con- 
tinue to use good quality fuels when- 
ever and wherever possible. They will 
do so because they know their equip- 
ment performs satisfactorily on such 
fuels and they do not want to jeopard- 
ize the future by changing to lower 
quality fuels. “I think this is a very 
strong influence on many railroads. 
Certainly it is one that will retard the 
wholesale movement to degraded type 
fuels, even if it were possible.” 

2—Some railroads will use degraded 
fuels in certain locations. These fuels 
are not universally available, but will 
be used where available if the eco- 
nomics are satisfactory. 

3—There will be new type lubricat- 
ing oils to compensate for some of the 
so-called ill effects of low quality fuels. 
“We have already seen this trend. In 
fact, certain improvements in lubri- 
cating oils have benefited our engine 
even On good quality fuels, and there 
is a greater margin for improvement 
when the fuel is degraded.” 

4—Additives will be used more 
commonly in Diesel fuels. “Oxidation 
inhibitors and stability improvers are 
already with us, and I am sure other 
additives will come along. The work 
we have done up to now indicates that 
additives will probably not be the po- 
tential problem that seemed possible 
a few years ago.” 

5—More of the middle distillates, 
because of the railroad’s increasing de- 
mands, will be burned in the future as 
Diesel fuels and less as heating oils. 


AUTOMOTIVE DIESEL FUELS 


Automotive Diesel fuels was the 
topic of a third member of the panel 

Lawrence J. Grunder, manager of 
the fuels and lubricants development 
department for Richfield Oil Corp. 

“There will be a continued trend to- 


ward converting the heavy residual 
fuel into lighter and more valuable 
distillate type fuels,” he predicted. 
“Since straight-run Diesel fuel frac- 
tions are also desirable as raw charg- 
ing stocks for cracking and reforming 
processes to make profitable higher- 
octane gasoline, it is only logical that 
chemical arrangements of new kinds, 
not yet available for evaluation, will 
be created. 

“In the time required by the petro- 
leum industry to justify the need for 
this higher-octane number automobile 
fuel production, the automotive indus- 
try will be moving further toward the 
presently conceived limit of spark- 
ignition engine compression pressures, 
and will approach the lower pressure 
limit of the compression-ignition or 
Diesel engine. It is in this area of en- 
gine development that the chemical 
nature of combustion must be ex- 
amined carefully because, by that 
time, the major moves for the next 
half-century of internal combustion 
power production will have begun to 
crystallize.” 


MILITARY DIESEL FUELS 


Fourth member of the panel was 
Harry F. King, chief of the fuels and 
lubricants section, materials division, 
Bureau of Ships, U. S. Navy Depart- 
ment. 

His remarks were not cleared for 
publication, except that he did point 
out that, “forecasting the shadow of 
things to come,” there would shortly 
be only one military specification for 
Diesel fuel—MIL-F-16884b, covering 
Navy Diesel fuel. All other military 
requirements, he said, would be pro- 
cured under a new Federal specifica- 
tion, which is now being circulated 
among users and suppliers. This pro- 
posed new specification calls for four 
Arctic, Winter, Regular and 
Heavy, and incorporates two changes 
worth noting: 1) the cetane number of 
the Arctic grade will be raised from 
35 to 40, and 2) cetane number re- 
quirements can be attained by the use 
of an additive such as amyl nitrate. 


grades 
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AMYL NITRATE, VOLUME PER CENT 


MORE CETANE NUMBERS for Diesel fuels can be secured by the use of amyl nitrate 


What Amy! Nitrate Does 
To Improve Diesel Fuels 





Much has been heard during the past few years about the 
use of amyl nitrate as an additive to improve the ignition qualities 


of Diesel fuels 
effect 


but little has been published on its actual 
Below are presented the first extensive data made avail- 


able on the subject. They are the principal portions of the paper 
“The Development and Utilization of Amyl Nitrate as an Ignition 
Improver for Diesel Fuels” presented at the annual meeting of 


the Western Petroleum Refiners 


March 29-31, by 


Assn. in San Antonio, Texas, 


E. A. DESMOND and G. C. WILSON 


Ethyl! Corp., 


Detroit, Mich. 





( NE outstanding characteristic of 
catalytically-cracked middle dis- 
tillates when used as Diesel fuels is 
that they are generally lower in igni- 
tion quality or cetane number than 
the straightrun middle distillates ob- 
tained from the same crude source. 

It appeared from surveys made that 
the availability of a Diesel ignition 
improver would be most desirable to 
assist refiners In meeting cetane num- 
ber requirements. An Ethyl investiga- 
tion of over 300 compounds thought 
to have possibilities as cetane improv- 
ers disclosed that primary amyl nitrate 
was the best additive of all these from 
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several standpoints, 


effectiveness. 


including cost- 

[he cetane response to amyl nitrate 
of 20 representative Diesel fuels of 
different types is shown in the chart 
above. One of the significant charac- 
teristics of the compound is the high 
boost obtained with the first small per- 
centages added to the fuels. 

It was well known, of course, that 
secondary amyl nitrate previously had 
been investigated to some extent as a 
cetane improver. Two immediate ad- 
vantages of the primary compound 
over the secondary are the greater ef- 
fectiveness at low concentrations and 





the increased stability both neat and 
when blended with a fuel. 

During the program of testing pri- 
mary amyl nitrate the compound was 
designated by the laboratory number 
DB-36. This designation has also been 
used during the first year of marketing 
this compound but the commercial 
name is now being changed to “Ethyl” 
Diesel Ignition Improver. For the sake 
of brevity, the laboratory designation 
DB-36 or amyl nitrate will be used in 
referring to much of the test work on 
this compound. 

Storage Stability: It has been recog- 
nized that there is the possibility that 
the addition of any chemical, such as 
DB-36, might alter the tendency to- 
ward forming undesirable elements in 
the Diesel fuel during storage. A test 
program was set up at the Ethyl Labo- 
ratories to investigate that possibility. 
(Omitted here is a portion of the origi- 
nal paper describing the test and giv- 
ing examples of typical results.—Ed.) 

The results may be summarized as 
follows: 

1. The addition of DB-36 has no 
effect on the formation of insoluble 
gums in distillate fuels in normal stor- 
age conditions. 

2. Commercial stabilizers are avail- 
able which will effectively prevent the 
formation of insoluble gums in un- 
stable fuels whether or not DB-36 is 
present. 

3. The “Steam-Jet Gum” figure 
may be increased to an extent in some 
fuels by the addition of DB-36. It 
should also be pointed out that the ad- 
ditive will distort the results of other 
types of tests, which are accelerated 
by high temperatures or actinic reac- 
tions, such as those used for quick 
evaluations of stability characteristics 
of fuels. 

Effect on Combustion: After in- 
vestigating the effects of amyl nitrate 
on fuels, the next step was to deter- 
mine what the reaction of engines to 
these additive cetane numbers was and 
to compare it with the reaction to 
natural cetane numbers. 

The ignition-quality requirement of 
a Diesel engine is established by the 
most severe conditions under which 
the engine must operate. These condi- 
tions occur whenever the compression 
temperatures and pressures are low. It 
can be easily demonstrated that an 
engine which has been running under 
load can cool down sufficiently during 
a prolonged idling period so as to 
actually cease firing. Usually, such 
stoppage can be avoided by the use of 
a fuel of higher ignition quality. 

The ignition-delay period for any 
given set of conditions is controlled by 
the ignition quality of the fuel. It ts 
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the period of time between the start 
of fuel injection and the beginning of 
combustion. This delay period is used 
as a measure of the ignition quality of 
diesel fuels. Because of the minute in- 
terval of time for combustion in high- 
speed engines, misfire will result if this 
period extends beyond a few millisec- 
onds. For example, an engine running 
at a speed of 1200 rpm. has a crank- 
angle speed of 7.2 degrees per milli- 
second, and an elapse of two or three 
milliseconds allows the piston to move 
beyond top center with a resulting de- 
crease in the compressed-air tempera- 
ture and pressure to a condition below 
that required to support initial com- 
bustion. 

Even within the range of combus- 
tion conditions, the exact magnitude 
of this period is very important be- 
cause, under normal conditions, the 
longer the delay period, the more rapid 
is the resultant combustion. The con- 
sequent rapid rate of pressure rise may 
approach that of a detonation. Such 
severe shock loading is undesirable 
both from the standpoint of noise and 
life of engine parts. 

The ASTM cetane number is the 
recognized unit of ignition quality for 
Diesel fuels. It is determined in a spe- 
cial test engine by bracketing the un- 
known sample between two known 
samples of secondary reference fuels 
at a fixed ignition-delay period of 13 
crankangle degrees (2.41 milliseconds). 
The secondary reference-fuel blends 
have known cetane ratings because 
they have been rated by the use of pri- 
mary reference fuels. Thus, the per- 
centage of the primary reference fuel, 
cetane, in the blend which would 
match the unknown sample is taken as 
the cetane number of that fuel. 

For the laboratory studies of full- 
scale engine combustion, a strain-gage 
type of pressure indicator was installed 
in the combustion chamber of a com- 
mercial engine and _pressure-time 
traces were obtained. The pressure- 
sensitive diaphragm of the indicator 
was mounted practically flush with the 
surface of the combustion chamber 
wall. Combustion diagrams were ob- 
tained by photographing the traces on 
the screen of a two-beam cathode-ray 
oscilloscope. The start and end of fuel 
injection were indicated on the oscillo- 
scope through an electrical circuit 
connected to the fuel injector. 

Fig. 1 shows a single pressure-time 
diagram for a two-cycle engine with 
a trace indicating the fuel injection 
and with a timing wave. The two de- 
lay periods indicated on this diagram 
are special points of interest. Usually 
the initial point of digression from the 
compression-pressure graph is taken 
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The Principal Properties of Amy! Nitrate 


1—Toxicity 

Tests have demonstrated that 
amyl nitrate offers no undue toxic 
hazards as a result of inhalation, 
contact with the skin or ingestion. 
Consequently, no special handling 
precautions need be followed in 
shipping or mixing. Experiments 
conducted on samples of exhaust 
gases, taken from a full-scale Diesel 
engine operating on fuels contain- 
ing as much as 1.15% of amyl ni- 
trate, have shown that this ignition 
improver does not contribute to 
odor, lachrymation or _ toxicity. 
There is no significant increase in 
the oxides of nitrogen present in 
Diesel exhaust gases resulting from 
amyl nitrate in the fuel. 


2—Flammability 


Amyl nitrate can be ignited in 
an open vessel from a flame and 
burns steadily at about the same 
rate as kerosine. A closed can of 
this material was placed in the cen- 
ter of a wood and paper bonfire. In 
a short time, the can ruptured and 
the liquid ignited and burned stead- 
ily in the fire. The tests show that 
it is combustible, but the fact that 
it has a flash point of 125° F. and 
does not burn rapidly or approach 
explosive violence classifies it as 
nonflammable under ICC regula- 
tions. 


3—Volatility 

The boiling point of amyl nitrate 
(305 to 314° F.) falls within the 
boiling range of the lighter constitu- 
ents of average Diesel fuels. The 
flash point (125° F.) is high enough 
to have little effect on the flash 
point of finished Diesel fuel. In 
fact, 0.1% on the average lowers 
the flash point of a Diesel fuel by 
only 1° F. 


4—Solubility in Diesel Fuel 


Amyl nitrate requires no special 
equipment or complicated methods 
for blending into Diesel fuel. Ex- 
perimental blends were made by 
simply pouring amyl nitrate from a 
can into a tank car and into two 
types of tank trucks at a refinery 
The only precaution taken was to 
see that the bottoms of the tanks 
were covered with fuel before add 
ing amyl nitrate. Analyses made on 
the series of samples taken from 
the tanks at the point of delivery 
showed completely uniform distri- 
bution of the amyl nitrate. 


5—Solubility in Water 


The solubility of only 0.028 parts 
of amyl nitrate in 100 parts of water 
at 68° F. is low enough to cause 
no problems in fuel systems where 
water is present. It has also been 
determined that emulsification of 
Diesel fuels is not increased. 


6—Corrosiveness 


Various kinds of metal, including 
steel, copper and aluminum, were 
submerged in amyl nitrate and 
stored in vented bottles in an am- 
bient temperature of 110° F. for 
a period of several months. No cor- 
rosion was indicated. 


7—Damage to Engine 

An ASTM Cetane Rating Engine 
was operated for several hours on 
very high concentrations of amy! 
nitrate without any ill effects to the 
injection system or the engine. 


8—Shock Sensitivity 


Amy! nitrate has been thoroughly 
shock tested by dropping cans of 
this fluid from a height of about 25 
ft onto a concrete platform. Rifle 
bullets have been shot through cans 
containing amyl nitrate and samples 
have been subjected to detonation 
by commercial blasting caps. There 
were no explosions under any of 
the conditions of test. 


9—Stability 


Amyl nitrate has been stored in 
tin cans and in steel drums for pe- 
riods of over a year without any 
deterioration of yhe compound. 
Fuel containing arayl nitrate has 
been stored for three years in closed 
drums without loss of the additive 
or of the cetane-rating gain that it 
had when the blend was made. Fuel 
containing amyl nitrate has been 
stored underground for a period of 
six months without any loss in 
cetane rating. 


10—Carbon Residue 


Although the ASTM carbon-res- 
idue values of Diesel-fuel stocks are 
increased by the addition of this 
Diesel ignition improver, tests In 
full-scale Diesel engines have shown 
that engine deposits are not in- 
creased. Since the carbon-residue 
test is thus distorted by the presence 
of amyl nitrate, it should be made 
on the fuel prior to the addition of 
this ignition improver. 
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on fuel combustion characteristics in a 
prechamber four-cycle engine, 1000 rpm, 
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fuel I, Fig. 4 shows catalytically cracked 
fuel F 


as the end of the ignition-delay period. 
However, under certain cool-engine 
operating conditions, combustion in 
this engine takes place in two stages, 
with a cool flame, which produces only 
a slight pressure rise, preceding the 
rapid combustion that causes a high 
rate of pressure rise. It is this point of 
the beginning of the rapid pressure 
rise that is the more significant. From 
similar diagrams data were obtained 
which are shown in the 
graphs. 

Fig. 2 shows ignition-delay data for 
an open-chamber, two-cycle engine. In 
an attempt to simulate warm-up con- 
ditions, the engine was operated at a 
low load, 17 bhp at 1200 rpm, with a 
100° F. jacket cooling-water tempera- 
ture. With intake air supplied from the 
cold room it was possible te vary the 


following 


engine inlet-air temperature from 85 

F. to —20° F. The base fuel, I, was a 
straightrun distillate from Coastal 
crude oil, with a distillation range of 
352 to 644° F. While operating the 
engine On this 33-cetane number base 
stock, under the conditions as 
Stated, misfiring began as the inlet air 
temperature reached 55° F. and dieout 
occurred at 45° F. The addition of 
44% DB-36 to the fuel raised its ce- 
tane number to 40 and enabled the 
engine to operate under the same con- 
ditions with 12° F. inlet air tempera- 
ture—a reduction of 33 


cool 


degrees. These 
two curves indicate that, under these 
operating conditions, this engine will 
stall when the ignition-delay period be- 
comes greater than about 1.9 millisec- 
onds. The addition of 42% DB-36 to 
the base stock increased its cetane 
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FIG. 7—Effect of cetane number of start- 
ing characteristics of straightrun fuels 
number to 43 and enabled the engine 
to operate at still lower temperatures. 

In Fig. 3, the bar graphs show a 
consistent reduction in the ignition- 
delay period for an open-chamber en- 
gine when DB-36 was added to a low 
cetane-number straightrun distillate. 
Note that the effect of DB-36 is more 
beneficial in reducing the delay period 
to the point of rapid combustion than 
it is in reducing the delay to the point 
of slow combustion. Since the rapid 
combustion must occur near top cen- 
ter to keep the engine running, the 
addition of DB-36 afforded satisfac- 
tory Operation at considerably lower 
temperatures than were possible with 
the low-cetane fuel. The same series of 
tests were repeated using Fuel F, a 
California catalytically-cracked fuel of 
36 cetane number. The bar graphs of 
Fig. 4 show that, in this engine, the 
addition of DB-36 to the cracked dis- 
tillate was very effective in reducing 
the ignition delay. 

In like manner the same two fuels 
were tested, with and without DB-36, 
in a prechamber type of four-cycle en- 
gine. This engine, which has a high 
compression ratio of 18:1, is consid- 
erably less sensitive to ignition quality 
than the open-chamber engine (com- 
pression ratio 16:1). However, Figs. 5 
and 6 show a consistent reduction in 
ignition delay for both a straightrun 
and a catalytically-cracked distillate. 

The results of these combustion 
studies show that, by means of adding 
DB-36, low-cetane stocks can be given 
ignition quality that is appreciated in 
these two types of full-scale engines. 

Cold Starting: It is generally recog- 
nized that ignition quality is the fuel 
quality that has-the greatest effect on 
the ease with which a Diesel engine 
may be started. A series of tests was 
conducted in the cold room with five 
different full-scale engines wherein the 
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FIG. 8—Effect of amyl nitrate on starting 
of straightrun fuel W 


effects of both natural cetane number 
and amyl nitrate on cold starting were 
investigated in the critical temperature 
ranges with straightrun and catalyt- 
ically-cracked fuels. 

In order to simulate field conditions 
as closely as possible, all starting at- 
tempts were made after a minimum 
soaking time of 16 hrs at each test 
temperature with cranking speeds held 
to those obtained with cold batteries. 
Instrumentation was provided to de- 
termine the cranking time or the 
amount of starting aid required to 
start the engines under each condition, 
and also to check the time required 
for warm-up to the point of no misfire 
for one of the engines. 

Both 36 and 52  cetane-number 
straightrun fuels and blends of these to 
make 40 and 45 cetane number were 
for a reference framework in 
these tests. Amyl nitrate wes added in 
two concentrations to the tow cetane 
straightrun fuel and a matching cetane 
number catalytically-cracked fuel to 
check the effectiveness of the additive 
in reducing the difficulty of starting 
the engine. 


used 


Since there was a wide variation in 
the ease with which the different en- 
gines could be started on any given 
fuel, it was necessary in presenting the 
data to choose a particular tempera- 
ture level for each engine to make a 
comparison of the fuels. The choice 
of a temperature was restricted in that 
the lower limit was fixed by the fact 
that the engine would not start on 
some of the fuels, and the upper limit 
was fixed by the fact that above a cer- 
tain temperature the engine started 
readily on any of the fuels tested. A 
temperature within limits was 
chosen in each case to represent a crit- 
ical temperature insofar as comparison 
of a range of cetane number was con- 
cerned. 


these 
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of catalytically cracked fuel Y 
The cranking time required to start 


two of the engines with different ce- 


tane number blends of straightrun 
fuels is shown in Fig. 7. These en- 
gines represent the easiest and the 


most difficult to start of the engines 
not requiring starting aids below 30 
F. The effect of amyl nitrate in the 
low-cetane number straightrun fuel is 
shown in Fig. 8. The effect of the ad- 
ditive in the catalytically-cracked fuel 
on the same two engines is illustrated 
in Fig. 9. 

It may be seen from these charts 
that an increase in cetane number re- 
duced the cranking time required to 
start in all cases. The effect of the 
numbers gained by the use of amyl ni- 
trate was, in some cases, that which 
would be predicted from the ASTM 
centane rating and in others not so 
great. It was also obvious from the re- 
sults of these tests that the ease with 
wich the various engines started un- 
der moderately low temperature condi- 
tions varied widely. 

Engine Cleanliness and Wear: (The 
paper also reported the results of a 
series of laboratory and field tests de- 
signed to determine the effect of amyl 
nitrate as a Diesel fuel additive on en- 
gine cleanliness and wear. The general 
conclusion of those tests was that amyl 
nitrate in Diesel 


fuels does not ag- 
gravate engine Operating or mainte- 


Ed.) 

Utilization by Refiners: The results 
of all these tests may be summarized 
by stating that the practicality of the 
Diesel Ignition Improver has been 
amply proven in the laboratory and in 
the field. The avaiiability of amyl ni- 
trate as a Diesel ignition improver will 
permit a refiner to upgrade the igni- 
tion quality of available middle dis- 
tillates that meet all the requirements 
of the engine operator except for the 
lack of adequate cetane number. 


nance problems 
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Let this panel of petroleum processing technologists, 
through the medium of a recorder, bring you. . . 


TECHNICAL TIPS ON 





Lining Process Vessels 


_ exchange of information, 
ideas, and “know-how” can help 
solve almost any problem. 

It was just such an exchange of 
practical experience and engineering 
knowledge that was presented last 
month in the article “Practical Tips on 
Catalytic Cracking Operations,” and 
is being continued with the following 
series of questions and answers on 
vessel linings 

This information was developed last 
fall when over 200 refiners sat glued 
to their seats during an all-day session 
on various phases of plant operations 
They heard dozens of 
questions handled quickly and easily 
by a panel of nine technologists 

Broad experience, from small to 
large refiners, from two engineering 
firms, and from two raw materials 
suppliers, was represented by the nine- 
man panel. Moderator was | A 
Heike, chief engineer, Premier Petro- 
leum Co., Ft. Worth, Texas 

The refining group consisted of 
N. K. Anderson, director, 
and development department, Deep 
Rock Oil Corp., Cushing, Okla.; W 
M. Carney, refinery superintendent, 
Lion Oil Co., El Dorado, Ark.; A. D 
Fischbeck, manager, Perco Division, 
Phillips Petroleum Co., Bartlesville 
Okla ind H. K. Wheeler, asst. man 


answers to 


research 


ager, technical department, Pan-Am 
Southern Corp., El Dorado, Ark 

The engineering group included: D 
B. Ardern, Houdry Process Corp., 
Philadelphia, Penna.; C. O. Brown, 
American Cyanamid Co., Chicago, IIL: 
Davis C. Read, Universal Oil Products 
Co., Des Plaines, Ill.; and E. C. Tins- 
ley, Mexico Refractories Co., Mexico, 
Mo. 

The session took place during a re 
gional meeting of the Western Petro- 
leum Refiners’ Ass’n., at El Dorado, 
Ark., in October. The editors of PE- 
TROLEUM PROCESSING, through the 
medium of a recorder, are glad to be 
able to pass on to all segments of the 
petroleum processing industries most 
of the questions and answers the audi- 
ence of 200 found so valuable 

The subject covered in this month’s 


article is lining of process vessels. 


Has it been necessary to line internally 
any catalytic cracking reactors to re- 
duce wall temperatures, in order to 
avoid reactor failures due to excessive 
graphitization? 


Read: As far as we are concerned. 
the answer is “No.” 


To Fischbeck: Yours isn’t lined, is it 


) 


Dale, to reduce wall temperatures 


Fischbeck: No. By using | 
0.5% molybdenum illoy 
Shells, the problem of 


chrome, 
reactor 
nternal lining 
to avoid graphitization is practically 
eliminated. 


Ardern: None of the moving beds 
are lined. 


Does anyone have monolithic-lined or 
alloy catalyst standpipes in service? 
If so, are they giving good service? 


Anderson: | am certain that a num 
ber of Fluid units hay 
pipes, just low alloy 
They are fine. We do not run into 
any abnormal erosion problems 


illoy stand 


irbon steel 


Wheeler: We agree with him. We 
have some _ inside-lined standpipes 
which are a pain in the neck when 
it comes time for a turnaround. The 


repairs to these standpipe linings have 
turned out to be bottleneck jobs many 
times. We definitely go along with the 
m ivbe just 


0.5% moly for temperature 


idea that a low chrome 
will give 
very good service so f iS Standpipe 
are concerned 

We have effectivels 
wear plates in some cases rather than 
for temperature protection. That has 


proven very effective. In othe 


used lining for 


words 
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this is not a true monolithic lining 
for temperature reduction on the 
metal, as we still went to alloy for 
the temperature. But hex steel sup- 
porting a refractory lining was used 
at different points in the line for wear 
protection. 


Anderson: This is generally accepted 
practice with the original equipment. 
We never have had to make this 
particular choice. I'm happy that we 
did not because choices of that kind 
are difficult. It is pretty “rough” to 
put a dollar sign on the thing that 
Mr. Wheeler pointed out, occasion- 
ally repairing the lining in the line 
constituting a turnaround bottleneck 
I have not been able to sell proposi- 
tions like that too readily 


Read: The earlier war-time units, of 
course, had the lined standpipe; but, 
after the war we went to a low alloy 
standpipe, particularly in the regen- 
erator standpipe, where the tempera- 
ture was the principal reason for going 
to alloy, and thus got away from an 
internally lined standpipe 


Ardern: It has been brought out in 
a great many 
carbon steel 


papers that replacing 
standpipes with alloy 
steel apparently were economically 
justified on the basis of savings made 
in maintenance. 


Has anyone used monolithic lining 
to replace refractories in Fluid cata- 
lytic cracker regenerators? 


Read: Since the Aurora 
Co., Detroit) unit was 


(Gasoline 
installed in 
1947, we have used monolithic lining 
In regenerators very extensively and 
successfully 


In gunite lining of a tube still, what 
precautions should be taken to pre- 
vent spalling? 


Tinsley: The type of refractory ma- 
terial which will resist spalling should 
be very carefully selected. Only in 
the last few vears have refractory ma- 
terials been used for this service. The 
refractory manufacturers have done a 
lot of development work on castables 
to resist spalling and penetration, to 
increase insulation properties and at 
the same time increase abrasion re 
sistance 

It is quite obvious that some char- 
acteristics are combined there which 
do not go together. Most all manufac 
turers of refractory materials will take 
one product and put emphasis on the 
resistance of one product to spalling: 


with another product emphasis is 
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placed on resistance to abrasion, load 
bearing and density. 

The best answer to this problem 
is in the selection of the base material 
used. Most all of the large refractory 
manufacturers will have one product 
which has fairly high resistance to 
spalling. 


From floor: Does the amount of water 
used in the mixture and the method 
of application have any effect on 
spalling? 


Tinsley: It will if too much water 
is used in the mixture to cause some 
segregation which would increase 
spalling. The application method very 
definitely has a lot to do with it. 
If the proper water content is used 
with proper application, actual prac- 
tice will simulate what the manufac- 
turers’ tests would show. Have some- 
one doing the work who knows what 
he is doing. Generally speaking, the 
supplier can specify the proper water 
ratio but, when the workman starts 
guniting, remember there is a water 
hose connected to the end of the gun 
and sometimes the gunite gets pretty 
wet. 


From floor: Isn't there a better way, 
such as putting in a reinforcing ma- 
terial? 


Tinsley: That is another thing to be 
careful about. If reinforcing material 
is used which has a wide difference 
in the coefficient of expansion when 
compared to the refractory material, 
this can cause a parting, resulting in 
what could be called a “mechanical 
spall - 


From floor: Isn't it also very important 
to make sure that there is no overlay 
over reinforcing material? 


Tinsley: Yes it is. Where hex steel 
is used any excess should be trimmed 
off—very carefully trimmed off—be- 
cause otherwise that excess material 
is going to erode or spall off just as 
soon as Operations start. 


From floor: If you had reinforcing ma- 
terial some distance below the surface 
of the insulating material, this would 
not cause spalling? 


Tinsley: That would depend some 
what on vessel temperatures—inside 
and outside—and where reinforcing 
is placed. Generally speaking, we do 
not like to put an anchoring or rein- 
forcing body in the center of a re- 
fractory body which will predispose 


for a line of cleavage—it doesn’t make 


much difference how deep or how 
shallow it might be. We like to anchor 
pretty well through a probable line of 
cleavage rather than encourage it by 
anchoring with hardware 
something of that nature 


cloth or 


Fischbeck: We are very fond of using 
gunite lining. Nearly all the Cyclover- 
sion desulfurization and reformer units 
are gunite lined. Also, we have lined 
many types of vessels used in other 
processes. Excluding cat crackers, we 
prefer not to use hex steel, chicken 
wire, or similar anchoring and sup- 
porting arrangements. 

For most applications stainless steel 
“jaggers” are preferred. The jagger 
is merely a wise stud, welded to the 
wall on four to six inch random cen 
ters. It is bent at right angles on the 
protruding end. These jaggers, on a 
6-in. lining, extend out from the wall 
4% in., so they are buried in the 
lining to the extent of 112 In., or ap- 
proximately so. 

When guniting the interior of a 
vessel, the nozzle man gives himself 
an exterior coating while the vessel 
wall receives an interior lining. It is 
not very clean work inside a vessel. 
When guniting a 6-in. lining, depth 
gages are placed on 2-ft. random cen- 
ters to guide the nozzle operator. Dur- 
ing lining application, the nozzle is 
kept in motion at all times to build 
up the lining uniformly. When lining 
a 10-ft. diameter vessel, the bottom 
is lined first; then the walls are gradu- 
ally built up and finally the dome. 

The lining should be completed in 
one Operation, if possible. Six percent 
or less water is mixed with the lining 
material ordinarily used. Too much 
water has a tendency to weaken the 
lining. After applying, the lining is 
kept moist for a period of 24 hours, 
using a fine water spray or exhaust 
steam, followed by heat curing for 
48 hours 

We have not used this particular 
type of internal lining on cat crackers, 
but we probably will when a new unit 
is constructed or when one of the 
operating units requires lining replace- 
ment. It should work very well. 

The cost of the lining will depend 
on whether or not you own a gunite 
machine, the type of material you are 
using, and the application in question 


From floor: Have you ever had any 
experience with this jagger type of 
anchoring, of bringing the stud bolts 
out—-say on 4-in. centers—so the one 
next to it might be three? 


Fischbeck: Jaggers of different lengths 
in a lining have been successful 
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From floor: De you ever have spalling 
troubles from them? 


Fischbeck: No, not spalling troubles. 
It takes a ball-peen hammer and chis- 
el, or a jack hammer, to chip them 


From floor: What kind of refractory 
material have you used? 


Fischbeck: For lining Cycloversion 
reactors, we are using “Quigley’s Plas- 
tic Insulcrete.” Its insulating proper- 
ties are not all that could be desired, 
though sufficient. In order to get a 
good bond and have adequate strength, 
6-in. linings are preferred. However, 
good service has been experienced 
with 3, 4, 6 and 9-in. linings. Bed- 
type reactors lined by our methods, 
when operating at 1060 to 1080° F, 
ordinarily have wall temperatures in 
the order of 200 to 300° F. 


From floor: What would you use for 
corrosion resistance with a cracking 
stock? 


Fischbeck: About a 2-in. lining on 
| or 1%-in. jaggers. Even if you do 
have a break, it will probably be a 
very small hair-line crack that does 


not extend in depth to the vessel wall. 


From floor 
towers? 


Have you partially lined 


Fischbeck: In our work, towers have 
been partially lined without any diffi- 
culties. 


Tinsley: I would like to add one com- 
ment to what Mr. Fischbeck has had 
to say. His idea of continuous applica- 
tion is very good, but if you must 
stop part way through, have the ap- 
plicator cut off at some point and 
level a bench on the lining to full 
thickness to level starting 
point. You are likely to have a minor 
crack at this point but it is likely the 
next day—or the next three or four 
days for that matter—the application 
can be continued without any serious 
bad effects. This often has been done 
on large installations. 


leave a 


What has been the experience with 
using hex grating or wire mesh to 
reinforce gunite linings? 


Tinsley: This has been covered partly 
in answering other questions. The pri- 
mary purpose in using hex grating 
is to help the lining resist abrasion. 
Those of you having linings reinforced 
with hex gratings have probably no- 
ticed that it tends to cut to some 
extent in the grating openings, wearing 
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pretty well against the steel. Experi- 
ence generally has been good with hex 
grating although there is one precau- 
tion I think should be taken. 

There has been at least one bad 
experience that I know of in using a 
higher alloy hex grating possessing a 
high expansion coefficient — much 
higher than the refractory castable 
used with it. Expansion tended to 
break up the surface of the monolithic 
lining. It was finally necessary to en- 
tirely remove the alloy grating and 
substitute a plain carbon steel hex 
grating. 


How can gunite linings be installed 
to prevent plugging of valves in the 
regenerator standpipe in the event of 
regenerator lining failure? 


Tinsley: I do not believe it can be 
done. Maybe one of the process ex- 
perts can answer. 


Read: The best insurance against 
valve plugging is to anchor properly, 
cure and dry the lining. 


Is there a simple method of installing 
castables? 


Tinsley: It all depends upon what 
one calls “simple.” There are three 
methods: pouring, slap-troweling, and 
guniting. For pouring, expensive forms 
must be built. Troweling will encour- 
age spalling. Guniting is messy. 

A type of gun has been developed 
which will wet mix and pump the 
material to the nozzle for spraying on 
the surface being treated. My com- 
pany has done considerable work on 
this and it has great possibilities. The 
principal advantage of this type of 
equipment is a reduction in the re- 
bound This subject has not 
been touched on, but it is quite ob- 
vious that a premixed wet mixture 
applied to a wall will stick much more 
tightly than a mixture which is de- 
livered dry to a nozzle and water 
added at that point. We have made 
several applications. In 
using this type machine, I recommend 
that your men be thoroughly trained 
by the machine manufacturer. 


losses. 


successful 


What are the advantages of using cast- 
ables over brick linings in cat-cracker 
regenerators? 


Tinsley: I assume this means a brick 
lining in service. If so, there are no 
advantages unless a_ sufficient thick- 
ness of castable is used to permit 
anchoring through the brick-work. Ap- 
plying castables directiy to a refrac- 
tory lining in service would not stay 


there long without anchorage, 
opinion. 

There is only one reason I can 
think of for considering it; to seal 
air-leaks which might have developed 
in the brick lining. There are other 
materials than which are 
better adapted to such service. A very 
thin coating—perhaps an eighth of an 
inch—of refractory coating of the 
high-temperature cement type would 
be advisable. There are prepared mix- 
tures available which can be used to 
successfully fill cracks up to %-in. 
wide. To my knowledge only a spe- 
cially prepared mixture could be used 
to coat over brick linings to any very 
great depth. 


in my 


castables 


From floor: Would you recommend 
putting gunite over gunite? 


Tinsley: | doubt seriously if it would 
stay unless the anchorage was brought 
through to include the new material. 
Mr. Anderson may have comments. 


Anderson: We have been having a 
little bit of trouble; I do not know 
that it is unusual. The regenerator on 
our unit was lined with 4-in. of one- 
component, gunite-applied refractory 
and, contrary to the recommendations 
just made, we have reinforcing wire 
in a plane. Perhaps that is the cause 
of the trouble. The wire is 4 x 4 wire 
214 in. in from the hot surface. A 
year ago we inspected this lining and 
found some cracks running approxi- 
mately radially but they were not se- 
vere enough to cause any trouble. We 
had done some minor patching when 
that difficulty appeared before. 

When we came down about the end 
of September (1953), we found the 
lining had spalled very badly, to the 
extent that with a screw-driver rela- 
tively large pieces could be pried out. 
Some were 3 in. square. Spalling defi- 
nitely was not confined to the plane 
of the reinforcing wire or any par- 
ticular plane, because the pieces which 
came off ranged from a minimum 
of %4-in. up to 2'2 and 3 in. thick. 

We know of no operational upset, 
excessive temperatures, or temperature 
swings during the past year which 
would account for this. Our experi- 
ence with this type of lining is limited; 
we have just the one unit. I would 
very much like to know if our ex- 
perience is unique or if we can just 
expect to put a new lining in this 
vessel every three years. I am _ not 
acquainted with the problems refrac- 
tory manufacturers have but certainly 
we are not totally satisfied with what 
we have today; we would like to 
have something better. 
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Twist a Problem into a Profit 


By C. A. DUVAL and V. A. KALICHEVSKY 
Magnolia Petroleum Co., Beaumont, Texas 


NEW gasoline treating process 

has been developed at Magnolia 
Petroleum Co. for the highest possible 
extraction of mercaptans. It will. be 
used in a full-scale unit now under 
construction at the company’s Beau- 
mont, Texas, refinery. 

It takes advantage of what was here- 
tofore regarded as a problem in using 
conventional caustic treating solutions 
containing organic acids. At certain 
concentrations, two immiscible layers 
are formed which are also immiscible 
with the oil being treated. Commercial 
processes now in use employ one- 
phase solutions of a composition fairly 
remote from this critical region in 
order to avoid such separations. 

The new process uses these two 
layers and is therefore referred to as 
the “Dualayer” process. The principles 
on which it is based are applicable to a 
large variety of systems involving 
alkali hydroxides, water, and organic 
substances. Close control of the con- 
tents of the three components of the 
treating solution makes possible the 
success of the new two-layer tech- 
nique. 

Use of the process is not limited to 
gasoline. It can be applied successfully 
io the refining of considerably heavier 
petroleum distillates, such as kerosine 
and distillate fuel oils, which are not 
treated satisfactorily with conventional 
mercaptan extraction processes. 

Extraction, rather than conversion 
to disulfides, is preferable for the mer- 
captans in petroleum products, because 
of the reduction in sulfur content in 
the treated distillates. Disulfides left 
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in the oil may even be more harmful 
to quality than the original mercap- 
tans.“ The importance of complete 
removal of mercaptans from gasoline, 
as compared with their conversion to 
disulfides, may be visualized from the 
data presented in Table 

A higher octane rating, in three dif- 
ferent gasolines, results from Dualayer 
treating (for complete mercaptan re- 
moval) than from doctor treating. As 
shown, savings of $160 per 1000 bbl. 
of product in TEL costs are not un- 
usual because of the increase in octane 
number of the leaded gasoline. 

Considerably greater savings can be 
obtained in many instances, depending 
upon the quantity of mercaptans pres- 
ent and the desired octane number of 
the product. The Dualayer process 
secures a doctor sweet product by ex- 
tracting mercaptans and not convert- 
ing them to disulfides which remain 
in the oil. 

Mercaptans are acidic and alkalies 
react with them. alkalies 
alone are seldom capable of extracting 
all mercaptans with the possible excep- 
tion of the lightest members of the 
series. Complete removal of mercap- 
tans from petroleum distillates with 
conventional aqueous alkali hydrox- 
ides is attained only in very rare in- 
stances. 


However, 


Addition of organic acids, referred 
to as solutizers or solventizers,“ im- 
proves the mercaptan extraction effi- 
ciency of aqueous alkali hydroxide 
solutions. However, improvement ob- 
tained by existing processes is seldom 
adequate to insure sufficient removal 


of mercaptans to give products sweet 
to the doctor test. 

A typical flow diagram for a com- 
mercial process is shown above. It is 
only one of the possible variations of 
the flow of materials which was found 
to be the best for solving a particular 
refinery problem. It uses potassium 
hydroxide, water, and cresylic acid. 

Gasoline distillate containing mer- 
captans enters a two-stage, countercur- 
rent extraction system at the contactor. 
The small quantity of the treating solu- 
tion employed favors the use of mixing 
and settling stages in preference to 
tower extraction. 

Doctor sweet gasoline is pumped to 
storage and the spent treating solution 





Dualayer for Fuel Oil 


The new two-layer treating 
process will also be used by Mag- 
nolia for stabilizing distillate fuels 
with respect to color, sediment 
formation, and sweetening. A pa- 
per on this process will be pre- 
sented at the 19th mid-year meet- 
ing of the Division of Refining, 
American Petroleum _ Institute, 
Houston, May 13, by C. A. 
Duval, R. T. Malin, and V. A. 
Kalichevsky. See special API Sec- 
tion, this issue, beginning p. 704. 
Information in this article com- 
prises the major portion of a pa- 
per, “Dualayer Gasoline Treating 
Process” by Duval and Kalich- 
evsky, presented at the Western 
Petroleum Refiners’ Ass’n. annual 
meeting in San Antonio, March 
28-31. 
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FiG. 2 


treating solution 


s diluted with an equal volume of 
wate! settled (in equipment not 
shown) to remove small quantities of 
The diluted solu- 
the regeneration 
tower (stripper), equipped with closed 
Water, added to the treat- 
the 
converted into stripping steam by these 


and 


entrained gasoline 
tion is directed to 
steam coils 


ing solution in previous step, 1s 


closed steam coils. It is removed as a 
liquid on the water separation tray in 
the upper portion of the column, and 
diluting the stream of the 
solution 


is used for 
spent 

Vapors from the stripper are con- 
the 
from the system 


removed 
while the water layer 
returns to the top section of the strip- 
per tower 


densed and mercaptans 


The lean treating solution (stripper 
bottoms) is blended with a small quan- 


tity of 50° Be’ potassium hydroxide 
and then fed to the Dualayer equilibri- 
um drum. The two layers are sepa- 
rated, and the top layer, containing 
the potassium cresylates, is used as the 
treating solution. Small quantities of 
potassium cresylate solution may be 


the 


of cresylic 


withdrawn from 
quantities 


the 


system if exces- 


sive acid are 
distillate 
Potassium hydroxide has a consider- 
able 
lO! 


count of their low viscosity 


present in raw gasoline 
idvantage over sodium hydroxide 
On 


potassium 


extraction of mercaptans ac- 





Table 1—Typical TEL Savings for 
Dualayer Process Over Doctor 


Treating 
TEI 
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Oct., R-39-—-3 ce. TEL $/1000 
Gasoline Doctor Dualayer bbls. 
\ n x40 RS ¢ ”) 
1} i ’ . 60 
\ ~ ) 1) 


Mercaptans in West Texas gasoline at equilibrium with 
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CONVENTIONAL 
TREATING 





KOH H,0 


hydroxide solutions can be used com- 
mercially in highly concentrated form 
The mercaptan extraction power of 
these concentrated solutions is high. 
Losses of potassium hydroxide due to 
entrainment are less than with sodium 
hydroxide because of this difference 
in viscosity. For this reason, in re- 
generative processes the cost of potas- 
sium hydroxide is usually less than that 
of sodium hydroxide and the extrac- 
tive power is greater. 

Cresylic acid is a mixture of acidic 
organic substances present in the pe- 
troleum distillates from which the mer- 
captans are removed. Caustic solutions 
extract these compounds and no out- 
side source is normally required to 
supply them to the process. In the few 
instances where distillates are deficient 
in these acids, they may be obtained 
from treating other refinery stocks. 
Composition of cresylic acid from pe- 
troleum varies with the nature of the 
distillate but these variations are minor 
and do not affect the process efficiency. 

Three-component systems are con- 
veniently represented by triangular 
A typical diagram for potas- 
sium hydroxide, water and potassium 
cresylate system is given in Fig. 1. In 
this instance 
from catalytically 
were employed. 

Cresylic acids from other sources 
may slightly affect the position of the 
boundary line separating the one- and 


diagrams 


acids extracted 
gasolines 


cresylic 


cracked 





FIG. 3— Viscosity of the treating solution 


two-phase regions. The tie line a on 
the diagram shows the composition of 
the two layers if the total composition 
of the mixture corresponds to any 
composition intersected by the line. 
The actual compositions of the two 
layers are represented by points 5b 
and c. 

Several factors must be considered 
in choosing the most desirable compo- 
sition of the treating solution for com- 
mercial use. The most important of 
these are the extraction power for 
mercaptans and viscosity. 

Extraction power of solutions for 
mercaptans may visualized from 
concave curves on Fig. 2. They show 
that the extraction efficiency improves 
as the curves approach the two-phase 
region. It improves with the 
change in composition of the treating 
solution as it nears the KCr apex of 
the triangular diagram given in Fig. 2 
In the diagram KCr is used as an ab- 
breviation for potassium cresylate and 
HO and KOH the conventional 
chemical symbols for water and the 
uncombined potassium hydroxide. 


be 


also 


are 


Viscosities of the solutions are rep- 
resented by the convex curves on Fig 
3. Viscosities the curves 
approach the H2O apex on the dia- 
gram. Separation of treating solution 
from the treated distillate 1s a function 
of the viscosity of the treating solution. 
Good separation is obtained with solu- 


decrease as 


5 


tions having viscosities below 12 centi- 





Table 2—Mercaptan Removal by Dualayer and Solutizer Solutions 
From West Texas Gasoline 


Treating Sol. /Gasol. Mercaptan Removal, 

Solution Volume ratio One Stage Two Stages Three or more 
Dualaver 0.02 9] 100 100 
Solutizer 0.20 71 80 93 
Solutizer 0.40 R4 93 96 


NOTE: Initial Mercaptan Sulfur 


0.110 wt 
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the treating solution solution 
stokes at 100° F. Solutions of con- more than twenty times above that in the experiments reported in Table 2 
siderably higher viscosity can be used employed in the new process Several modifications of the regen 
successfully with proper mixing and The exceptional performance of the eration procedure are possible. The co- 
settling equipment and with continu- Dualayer process is due to the fact that existence of three layers—gasoline, po- 
ous filtration of the solution to remove the potassium hydroxide, potassium tassium hydroxide and_ potassium 
impurities cresylate and water content of the cresylate—in equilibrium with respect 
Fig. 4 shows that for a given vis- treating solution are completely under to mercaptan concentrations shows 
cosity, the highest extraction efficiency control. Treating solution composition that either of the two alkali layers will 
is obtained by a solution having a on conventional solutizer units is nor- reduce the mercaptan content of the 
composition on the two-phase bound- mally out of control and reaches an gasoline. However, the favorable equi 
ary line. This is true for viscosities unfavorable equilibrium for mercaptan librium conditions are established on 
above 5 centistokes at 100° F. Extrac- extraction. The water content or boil- account of the tremendous absorptive 
tion efficiency and viscosity lines in ing point of the solution is usually the capacity of the potassium cresylate 
Figs. 2 and 3 are superimposed in only method used to adjust composi- layer for potassium mercaptides. In 
Fig. 4. tion and the potassium hydroxide to the absence of the potassium cresylate 
Equilibrium curves for cresylic acid potassium cresylate ratio varies until layer, mercaptans distribute relatively 
concentrations in the treating solution it reaches equilibrium with the organic evenly between the gasoline and po 
and in gasoline are shown in Fig. 5 acids in the oil. tassium hydroxide solution and thet 
[hese curves are important for calcu- The resulting solution is deficient in extraction becomes difficult. If the 
lating the amount of cresylic acids potassium hydroxide and is relatively spent potassium hydroxide solution 
introduced with the fresh distillate that ineffective for the extraction of mer- from treating is brought in contact 
will be absorbed by the treating solu- taptans. High treating ratios and large with the potassium cresylate layer, 
tion or released to the distillate. strippers are required for even par- mercaptans are absorbed by this layer 
The shaded regions on Figs. 4 and 5 tially satisfactory results and the potassium hydroxide solution 
represent compositions of conventional In the Dualayer process the water regenerated 
treating solutions recommended for content and the potassium hydroxide Regeneration of mercaptans from 
use commercially at the present time. content are both controlled. The wate the potassium cresylate layer is accom 
It may be seen that the ultimate ability content is controlled by the stripper plished by diluting with water and 
of these solutions for extracting mer- temperature and the potassium hy- steam stripping the diluted solution 
captans has not been utilized. This is droxide content by the equilibrium Since the required potassium cresylate 
also demonstrated by the data pre- with the potassium hydroxide-water to gasoline treating solution dosage ts 
sented in Table 2 on mercaptan ex- layer in the equilibrium drum. very low, in some cases it may be as 
traction by the Dualayer and conven- Since the solution consists of only low as 2 vol.-%, only a small quantity 
tional solutizer solutions from a West three major components, control of of water is required to provide very 
Texas straight-run gasoline. two of them automatically controls dilute solutions for stripping. The ad- 
Ihe data are presented on percent- the third. In other words, the Dualayer vantages of stripping dilute solutions 
age basis for better visualization. The solution has only one degree of free- may be visualized from Fig. 2. The 
100% removal of mercaptans corre- dom and the stripper temperature con- ease of stripping is inversely propor- 
sponds to a product sweet to the doc- trols its composition. Conventional so- tional to the mercaptan extraction 
tor test and containing less than 0.0005 lutions, with only one homogenous ability of the solution and water dilu 
wt.-% mercaptan sulfur. phase, have two degrees of freedom tion reduces the mercaptan extraction 
The tabulated data show the ease and cannot be controlled satisfactorily power of the solution 
with which the mercaptans are re- by the stripper temperature alone References 
moved from the oil by the Dualayer Regeneration is easy with the Du 1) Duval, C. A. Petroleum Refiner, \ 
process. With the conventional treat- alayer solutions. Less than 10 Ibs. of 0, No p. 85 (1951) 
ing solutions, the doctor sweet prod- steam per bbl. of gasoline charge was ) ~ ag x ? ery a oh 
ucts could not be obtained even by needed in the pilot unit to remove me! K aan ae i Rati . R 
raising the solution to distillate ratio captans from the treating solution used \ No. 4. 1 111-11 $1) 
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“WHAT'S ON THE PROGRAM?” C. ( 
Mines and Alan A. Rawlings, 


Ward, U. S. Bureau of 
Anglo-Iranian Oil Co 


in ‘San Antone’ 


NEW OFFICERS FOR 1954: | to r; H. J. Kennedy, vice president 
(vice president for sales, Continental Oil Co.); J. W. Vaiden, 
vice president (vice president for manufacturing, Skelly Oil 


Co.); Roland V. Rodman, president (president, Anderson 
Prichard Oil Corp.); and Reid Brazell, vice president (presi 
dent and general manager, Leonard Refineries, Inc.). NOTE 

a fourth WPRA vice president, newly-elected, is F. L. Martin 


(president, Suntide Refining Corp.), not in the picture 


FOR FURTHER REPORTS in this issue on activities at the annual 
meeting of the Western Refiners Ass'n. in San 
Antonio, March 29-31, see: 

“More Light Ends in Motor Fuels Seen as Stopper to 


Petroleum 


Profit Leaks” p. 631 
“Twist a Probleni into a Profit,” an article on the new 
Dualayer Process p. 691 
“What Amyl Nitrate Does to Improve Diesel 
Fuel” P 684 


~~ 


/ 


Macauley Carter, Arthur G. 
, and Lee Haugen, Cities Service Oil Co. (Del.) 


Ze 


“AND | SAID TO HIM... ” 
McKee and Co 
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“MEET MY DAUGHTER...” Brown L. Meece, Sinclair Refining 
Co.; Rex S. Blazer, Ashland Oil & Refining Co., and Miss 
Mary Blazer 


“MORE ON THE DISTAFF SIDE” E. J. Slater, Champlin Refining 
Co.; L. L. Huxtable, Ethyl Corp.; and Mrs. Slater 





a A saat 


“SERIOUSLY, NOW...” HEH. R. Wall, Continental Oil Co “THAT'S A GOOD ONE...” OQ. D. Edwards and George M 
and J. L. Anning, Rockwood Sprinkle: Co Brooner, both of Perco Division, Phillips Petroleum Co 


. 





“IT WASN’T THAT BAD...” J. Y. Haslam and J. D. Waddell, “TALK ABOUT FUN! ...” <A. H. Hahn, Crane Co. Valve 
Skelly Oil Co., and J. C. Bradley, Anderson-Prichard Oil Corp Division, and M. O. Kilpatrick, Phillips Petroleum Co 
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Statistics for Everyday Use 





Techniques for applying this useful tool in the 
plant, pilot plant, or laboratory—Part 2 


By C. T. SHEWELL 
Humble Oil & Refining Co. 
Baytown, Texas 


JROPERLY used, statistics can be a powerful tool in 
solving many perplexing problems in refinzry and 
petrochemical processing plant operations. Statistics can 
be applied with success to engineering, to research and de- 
velopment, to purchasing, and many other activities, in 
iddition to manufacturing 

Almost $300,900 was saved, for example, in one par- 
ticular Operation in the author’s company, as was poilhted 
out last month in the first article in this series, where 
Statistical evaluation was applied to testing methods and 
blending procedures for automotive gasoline. 

[he first three of nine different statistical techniques 
were discussed in the first article—measures of central 
tendency, measures of dispersion, and discarding of bad 
data. This month’s article will cover: the “Student’s ‘t’ test,” 
the least squares curves, and propagation of error. 


Students’ ‘‘t’’ Test 


It is frequently necessary to decide whether a new 
method or process or product is better than some standard 
method or process or product, so data are obtained upon 
which decisions may be based. In the past these decisions 
have been made without regard to whether the observed 
differences were statistically significant or not. Undoubted- 
ly, many such dicisions have been based on statistically 
inadequate data (that is, a large risk was involved of being 
wrong), and either errors were not made because of exercis- 
ing extremely good engineering judgment or it has not been 
possible to detect some of the errors that were made. 

The t test is a tool to supplement engineering judgment. 
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Assume, for example, that according to the t test there is 
no significant difference at the 5% a risk level, and there is 
at the 10% level in two sets of data being compared. If 
engineering judgment indicates a difference and action ts 
taken on that judgment, then a risk of being wrong between 
5 and 10% has been taken. Unkess such tests are made, 
the risk being taken is unknown and may be large 


A4—Comparing a Sample with a Standard 


[his is a very common case in industry since products 
are constantly being tested to see if they meet a specifica- 
tion which is the standard. If « is called the standard value 


and X, s, and N the data on the sample, then 
t u—X s/yN 


is the value of the t statistic for the sample, and Table 2 
gives the maximum values for t for a number of @ risk 
levels and degrees of freedom. The degrees of freedom to 
use in entering the table are those associated with s, the 
standard deviation of the sample. This is always N—1 for 
this case. 

As an example, data on a gasoline which was produced 
in an effort to meet a specification of 94.0 research octane 
number may be examined. 

It is not known, before testing, whether the blend will 
be above or below 94.0 in quality, and this then is the 
so-called, two-tailed t test. If a negative quantity is ob- 
tained, the standard will be exceeded and the sample will 
be in the right-hand tail, and if a positive difference is 
obtained, the sample is in the left-hand tail of the t dis- 
tribution. 

If either difference is large enough, the hypothesis that 
there is no difference between the standard and sample is 
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Table 2—Distribution of ‘‘t’’ 


Probability of Occurrence, P 





df. 0.90 0.80 0.70 0.69 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.001 
Sk he $10 727 1.000 1.376 1.963 3.078 6.314 12.706 31.821 63.657 636.619 
2 142 289 445 617 R16 1.061 1.386 1.886 2.920 4.303 6.968 » 995 31.598 
3 137 277 $24 SR4 765 978 1.250 1.638 2.353 3.182 454 S84 12.94] 
4 34 71 414 569 741 94] 1.190 1.533 2.132 2.776 3.747 1604 8 610 
5 132 267 408 $59 727 920 1.156 1.476 2.015 2.571 3.365 4.032 6.859 
6 l 265 404 55 718 906 1.134 1.440 1.943 447 3.14 3.707 § 959 
7 ] a 1 549 711 R96 1.119 1.415 1.895 2.365 2.998 3.499 5.405 
& 1% 26? g9 S4¢ 706 RRO 1.108 1.397 1.860 2.306 2.896 3.355 5.041 
y 129 261 98 543 703 RR3 1.100 1.383 1.833 2.262 ?.821 250 4.781 
10 129 60 17 §4? 700 879 1.093 1.372 1.812 2.228 > 764 169 4.587 
1 129 60 396 54 697 876 1.088 1.363 1.796 2.201 2.718 3.106 4.437 
12 ub 259 395 §39 695 873 1.083 1.356 1.782 2.179 >.681 3.055 4.318 
l 128 259 394 538 694 870 1.079 1.350 1.771 > 160 >. 650 3.012 4.921 
14 128 at 393 §37 692 R68 1.076 1.348 1.761 2.148 624 2.977 4.140 
l 128 258 393 53 691 866 1.074 1.341 1.753 2.131 2.602 2.947 4.073 
l¢ 17s 258 39) $34 690 R65 1.071 1.337 1.746 10 > §R3 > 9>] 4] 
17 ) 689 R63 1.069 1.33 1.740 110 ?.567 > 898 OF 
18 § ) 6RR R62 1.067 1.330 1.734 1( §§? 2.878 9 
) 688 R61 1.066 1.328 1.729 09 §39 > 861 RR 
) 68 R60 1.064 1 2§ 1.725 OR6 528 > R45 RS0 
}2 39] $32 686 R59 1.063 1.323 1.721 OR S18 R31 R19 
sé 390) §3) 6HR6 RSR 1.061 1.32) 1.71 074 SO8 2.819 79 
( ”) ? 6RS RS 1.060 1.319 1.714 069 > 500 R07 ¢ 
) 5¢ 39() ; 685 857 1.059 1.318 1.711 064 ?.492 2.797 74 
( ) R4 RS6 OS 1.316 1.708 060 4185 7R7 7 
( f ) 684 RSE OS8& 1.318 1.706 056 479 2.779 ) 
7 ( R9 | 684 R55 1.057 1.314 1.703 §? 47 2.771 690 
8 ( RQ 68 §§5 1.056 1.313 1.701 O48 +¢ >.76 674 
) S¢ R9 sw 683 R54 1.058 311 1.699 2.045 4¢ >.75¢ 6459 
) | x9 5 68 R54 1.055 1.310 1.697 > 042 457 2.7580 64 
4() 1¢ Ue RR §29 681 RS] 1.050 1.303 1.684 2.021 >. 423 2.704 SS] 
60 12¢ j R7 s) 679 R48 1.046 1.296 1.671 2.000 2.390 > 660 160 
, IRs $74 674 84? 1.036 1.282 1.645 1.960 2.326 >.576 3.29] 
NOTI It has bee! bridged from Table III of Fisher and Yates: Statistical Tables for Biological, Agricultural, and 
Medical Research; | s! by Oliver and Boyd, Ltd., Edinburgh, by permission of the authors and publishers 
rejected. In other words, the hypothesis will be rejected if Somehow, then, when considering two samples it is neces 
the sample is either significantly better or significantly sary to take into consideration both values of s and their 
worse than the standard. Consider the following data associated degrees of freedom. In order to do this a 
13.8 94.2 “pooled” standard deviation is needed and is calculable 
94.3 93.6 by either of the two formulas given below, which are 
wou 93.2 algebraic identities. 
94.1 93.6 
934 94.0 pe! >X 
; =X =X 
For illustration, a 5 risk is Chosen, both for rejecting a N N 
single value from these data and for the t test. Using the B= 
test for discard of single values, as shown last month, N N2—2 


IZ] 93.9)/0.909 > 9186 (tabulated 2.93) 
Here again it is not known which set will have the large: 
All values are retained. Testing against standard average, sO a two-tailed test is used with the following 
formula: 


0.35 x, — 
94 —93 & T+ SpV/1/N 1/N 
GR 
The table is entered with the desired @ risk and N N 
Referring to Table 2, in the column headed 0.05 and in 2 degrees of freedom 
the row headed 9, 2.262 is obtained. Hence, the hypothesis lo illustrate, data obtained for catalysts from two proc 
Ss iccepted as truce nd the gasoline is acceptable for ship ess units, No. 1 and No. 2, are to be tested. The hypothesis 
ment is made with 5% risk that there is no difference between 
the two D + L values and the data are examined by the t 
B—Comparing Two Samples test 
Unit No. 1 Unit No. 2 
In the previous eX imple it was seen that the t test de 32.9 32.1 29.8 25.8 Bive 
pended upon the value of the standard deviation of the 34.0 28.2 33.3 1.8 23.6 
imple nd the degrees of freedom associated with it 32.9 32.0 31.4 
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Ihe standard deviation for replicate test values of this 
character is 0.84 for 23 degrees of freedom. 
Testing for discard of single values on Unit No. 1: 
=X, = 286.6 
X, =31.84 
N, =9 
(31.84—28.2)/0.84—4.33 
Che tabulated values are such that even at 0.1% (4.02), the 
28.2 value should be discarded, leaving: 


DX, =258.4 
>X ,? =8358 .12 
N, 7 
X =32 .30 
s 1.30 


Then, for Unit No. 2: 


>X.=92.4 
X,=23.10 
N,=4 


(25.8—23.1)/0.84—=3.214 
The tabulated values are still such that we discard even at 
0.5% (2.93), and therefore, 25.8 is discarded, leaving: 


>X 66.6 
X 1431 64 
N 3 
X 2.2 
S 1.25 
§—1)(1.30 3—1)(1.25 
— 8+3-2 
1.29 
t 32 .30 —22 .20 1.29./1/8—1/8). 


11.55 with 9 degrees of freedom 


The tabulated 5% value is 2.262, so it may be said that 
there is a difference in the D + L values of the catalysts 
in the two cracking units, with at most 5% risk. Actually, 
even the tabulated value for 0.1% risk is greatly exceeded. 


Least Squares Curves 


Research people are constantly drawing curves through 
data points to represent graphically what the relations are 
between two variables. In many instances these curves are 
“eyeballed” or drawn freehand (with the aid of a French 
curve) without due regard to the symmetrical scatter of 
the data about the curve, and in too many instances with- 
out regard to the adequacy of the data. 

Consider the case where the research worker knows from 
some source that when the data are plotted on a certain 
kind of cross-section paper, a straight line will be obtained 
over the entire range of interest. In this case, the most 
eilicient way to collect the data is to divide the total number 
of pieces of data that can be obtained, or is wanted, into 
two equal groups and obtain each group at an extreme of 
the field of interest. 

Note that nothing has been said about the form of the 
equation postulated as giving a straight line. For example, 
it might be that In k vs. 1/T will give a straight line, as for 
a first order reaction, etc. 

Similar reasoning applies to higher order curves than a 
straight line. If a second order curve is postulated, three 
equally spaced equal groups of data should be obtained; 
for a third order curve, four equally spaced equal groups of 
data should be obtained; and so on. It must be emphasized 
that the form of the equation should be selected by the 
technical man, if possible, before starting the experiment, 
to take full advantage of proper planning of the experi- 
mental work. 
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If, for any reason, the form of the equation is not known, 
then the best possible way to collect the data is in equally 
spaced intervals of the independent variable which will be 
plotted on the X-axis. If this is done, statistics will enable 
determination of whether a second order curve fits the data 
better than a straight line, for example, but at least two 
more points must be obtained than the highest order curve 
expected; i.e., four points if second order, five if third 
order, etc. 

The equation for any straight line has, in general, two 
constants, and, to determine each constant from the data, 
an equation is needed. Since these two constants each apply 
to all the data points, two simultaneous equations in these 
constants are needed which have all the data in the numeri- 
cal parts of the equations in order to be able to determine 
the constants. 


If X is designated the independent variable (whatever its 
actual form) and Y the dependent variable (again regardless 
of its actual form), then the equation of a straight line 
relating these two variables must have the form Y aX 
+- b. “a” is the slope of the line and “b” is its intercept on 
the Y-axis, and the numerical values for “a” and “b” are 
to be found which give the best fitting straight line through 
the data. 


The definition of “best fitting” used almost universally 
today is that curve which minimizes the sum of the squares 
of the deviations of the data points from the curve in the 
Y-direction only. It is therefore implicitly assumed there 
is no error in the data in its position along the X-axis. An 
entirely different treatment is necessary if this assumption 
cannot be tolerated. This is encountered when one depend- 
ent variable is plotted against another dependent variable. 

[he differential calculus treats problems of maxima and 
minima, and by using this tool the two necessary equations 
in “a” and “b” can be derived: 

LY =al>X+Nb 
ZXY =arX?+brX 
fo handle computations involving these equations rapidly 
on a desk calculator, the following example is given: 


For a few points whose values are of not over three 
digits, five sums may be obtained simultaneously on a desk 
calculator, =X, =X?, TY, ZY?, and =XY. The values of 
X and Y are obviously paired, and if such a pair is placed 
in the keyboard with the X-value, say, on the extreme right, 
and the Y-value on the left, squaring this number (consider- 
ing the intervening rows of keys to have zeros punched in 
them) will give X on the right and Y on the left of the 
counter dials, X* on the right, Y? on the left and 2XY in 
the center of the product dials. 

If the dials are not cleared, and this process is repeated 
for all pairs of points, then =X, =Y are in the counter, 
and =X", and =Y? and 2 =XY are in the product dials. 

Care must be exercised that no “spillover” occurs into 
any dial. It is best to put the variable with the smallest 
number of digits on the left of the keyboard, the last place 
being punched in the seventh column (from the right) of 
the keyboard, as this allows seven places in the product 
dials for the right hand sum of squares, seven places for 
2 =XY and six for the left hand sum of squares. The left 
hand sum in the counter cannot exceed 999 unless there 
are 11 dials. 


A—The Straight Line 


In order to clarify this very useful operation, the follow- 
ing calculation on some purely illustrative numbers is given: 
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X Y 
2 1.0 
3 2.6 
4 3.4 
5 4.8 
6 4.4 


Since the X-values have fewer digits than the Y-values, 
place them in the left side of the keyboard, the Y-values 
being placed on the extreme right of the keyboard. The 
following results are obtained: 

Keyboard Product 
400000400000 L00 
130000 1960000776 
290000468000 1932 
54000094800042 36 
9000014760006172 


Counter 
20000010 
30000026 
40000034 
50000048 
60000044 


20000010 
50000036 
90000070 
140000118 
200000162 


The last line gives the desired sums of 16.2 for 2Y and 
20 for =X, while 2 Y? 61.72, =X? 90, and 2 =XY 
147.6, or =XY 73.8. 

Substitution in the so-called “normal” equations results 
in: 

16.2 =20a+-5b 
73.8 =90a+20b 

Although multiplying the first equation by four and sub- 
tracting it from the second would eliminate “b” in this 
case, usually no such simple device exists, so the following 
solution is the one which will usually be used: 

Divide the first equation by the coefficient of “b” (5) and 
the second by its “b” coefficient (20), obtaining: 

3.24=4a+b 
3.69 =4.5a+b 

Now subtract the first equation from the second to 
eliminate “b” and have the sign of the term in “a” positive, 
leaving: 


0. 45=0.5a 
a=0.9 


Now substitute the value of “a” in the first equation, 
since it is simpler, getting: 


3.24=4(0.9)+b 
3.24=3.6+b 


b 0 36 
and the equation is then Y 0.9X 0.36, the “hat” (~ ) 
over the Y indicates a predicted, or calculated value of Y 
from the equation. For example, Y for X 5 is ¥ 
(0).9(5) 0.36 4.14 versus the observed 4.8 


B—Second Order Curves 


For a second order curve (a parabola), the assumed 
form Is 


Y aX bX -C 

and the three normal equations are 

LY =alX?+brX+Ne 
DX Y =abX*+bzrX2+crX 

Y =alX‘+brX3+crX 

These equations again assume X to be free of error. 
and there is no simple method of handling the data if this 
assumption is not tenable. 

The data above can be used to calculate the best fitting 
parabola. In addition to the sums already obtained, the 
following are needed; =X°, =X! and =X*"Y: 


>X*=440 
LX‘ =2274 
rX°Y =360.2 
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Substitution in the normal equations gives 


16.2 =90a+20b+5e 
73.8 =440a+90b+-20e 
360 2 =2274a+-440b + 90e 


Dividing each equation by its “c” coefficient gives: 

1) 3.24 18a+4b+e 

2) 3.69 22a+4.5b+e 

83) 4.0022 =25 266a+4.88&b+e 
Now subtract (1) from both (2) and (3) so as to obtain two 
equations in “a” and “b” with the “b” coefficients positive 


266666666a +0. 888888888b 


, 


Again divide each equation, (2’) and (3’), by its “b” coeffi- 


cient, and obtain: 


2''\() 9000 =8 000a +b 


3”")0. 8575 =8 .175a+b 
Now subtract (2”) from (3”), leaving 


0.0425 —=0.175 


a =(0 2428571428 


Substitute the value of “a” in (2”) and solve for “b” 
0 9 S 0 2498571428 hy 


b =2 842857142 


Now substitute the values of “a” and “b” in (1) and solve 


far 
0 2428571428 4(2 842857142 c 


’ 0 .2428X?+2 843X —3.76 

Note that no rounding off has been done until the fina! 
equation is written out: this is important, as discussed 
earlier. 

The data and both the calculated straight line and para- 
bola have been plotted in Fig. 1. Note that in the data field 
fairly close predictions are obtained using either curve, but 
if extrapolation outside the field is carried very far, radi 
cally different predictions are obtained. This illustrates the 
danger inherent in extrapolation, where the governing law 
is not definitely known 


C—tThe Straight Line with Restrictions 


As mentioned previously, the usual method of handling 
a least squares solution for the equation of a curve, is to 
assume no error in the X-values; although not explicitly 
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stated, the assumed form of the equations given allows all 
of the constants to have any values whatever. 

In many cases of interest, either one or both of these 
conditions must not occur; for example, when plotting yield 
versus octane number on hydroformed naphtha, both de- 
pendent variables have error associated with them; when 
plotting copper number of an air-caustic treated stock 
versus time of air blowing, at zero time the curve must go 
through the copper number of the charge stock. 

When situations of this character are encountered, certain 
idjustments must be made to the least squares equations 
o allow for these factors. It is unfortunate that similar 
imple adjustments are not available for second, or higher, 


’ 


order curves, as this lack requires the experimenter to trans- 
form his data in such a fashion that a straight line may be 
used to represent it 


C1—Y Only Subject to Error, but Intercept Must Be Zero 


This situation exists in the air-caustic sweetening prob- 
em mentioned above. Of course, it is necessary to shift the 
Origin to the copper number of the charge stock by the 
methods of analytical geometry before starting to calculate, 
nd to restore the origin to its original place after deter- 
mining the least squares value of the slope in order to have 

equation that ts usable on the untransformed basis. This 
s easily done by expressing the copper number at time t as 
Y,-Y,., where Y, is the charge copper number, and Y, is 


the observed copper number at any time t. At t 0, 
Y.-Y 0, and the condition ts fulfilled that the following 
restricted equation represents the data: 

Y aX 


Since =X Y==a=X®° for this equation, then a ZXY/=X 
gives the value of the slope of the least squares straight line 
which must pass through the origin 


C2—Both X and Y Subject to Error 


[he only simple solution available where both X and ¥ 

subject to error is a straight line 

[his in effect means that any data will have to be trans- 
formed or plotted on special paper to obtain a straight line 
if both X and Y have errors ir. them in order to evaluate 
properly the constants in the least squares equation repre- 
senting the data 

4 


C2a—Intercept Must Be Zero 


When the defining equation must have the form Y 
aX, yet both X and Y have errors associated with them, the 
value for the slope is determined from the quadratic 


equation 


bated Fe 


where ¢, and cy, are similar measures of error such as 
range, average deviation, probable error or standard devia- 
tion. It is recommended that standard deviation be used if 
it all possible, and that if range is used, the two measures 
rt 


( 


range be on the same sized sample, as range varies with 


sample size from nearly all distributions 
C2b—Intercept Not Restricted 

For the general case, when X and Y are both subject to 
error, where no restrictions are placed on either the slope 


or intercept, the defining equations are 


uu 


Cy 
( ) N=X =X | N= ZY 
ox (“) 0 
pYX=Z ox 


D—Are Two Straight Lines Different? 


In many instances, such as catalyst testing, there are two 
(or more) regression lines to be compared with the decision 
to be made that the lines are the same, or different. 

Some method is therefore needed to test statistically the 
parameters of the lines for significant differences. If these 
can be shown to be different, the lines are surely different; 
however, if the intercepts are significantly different then 
the lines are different irrespective of the slopes; and if the 
intercepts are not different but the slopes are significantly 
different, then the lines are also different. It would appear 
then that there are only two cases to be handled to cover 
all possible situations involving straight lines. 

It is to be noted that nothing has been said about the 
form of the variables that are linearly related. However, 
when using any set of scales on the graph paper other than 
rectangular coordinates, the proper transformations must 
be used prior to calculating the least squares straight line. 
For example, if log-log paper is used, the data are trans- 
formed to their logarithms before obtaining =X, ~Y°, etc. 

In hydroforming catalyst testing work, where the octane 
number scale is arbitrary, it is necessary to transfer the 
data onto rectangular coordinate paper with arbitrary X- 
values of 0, 1, 2, 3, etc. in place of the octane number 
scale, and then obtain the least squares line. Then the line 
should be transferred back onto the usual paper for visual 
comparison, but all the tests of significance should be made 
on the calculated (transformed) basis 

To illustrate this technique, some data obtained on 
catalysts No. 1 and No. 2 when operating on the same 
charge stock will be used. 


Di—Are the Intercepts Different? 


It is known that there are errors in both the yield and 
octane number values determined on products from the 
catalyst testing units, so that the necessary equations are 
those of section C2, and, for the moment, assume that 
section C2b (Intercept Not Restricted) applies. Further, let 
it be assumed that the standard deviation in yields is 1.0% 
and for octane numbers, 0.35 O.N. The original data are 
as follows 


No. 1 Catalyst No. 2 Catalyst 


Yield, % Res. O.N. Yield, % Res. O.N. 
ce, 96.2 75.4 99.7 
84.4 89.6 79.9 97.1 
87.6 85.2 81.2 93.6 
$7.2 87.8 85.7 88.2 


Feed stock quality (100% yield) 49.1 O.N. 

Place a piece of transparent rectangular coordinate paper 
over the distorted scale paper so that the upper left hand 
corner coincides with the 100% yield 49.1 O.N. point, 
and with the Y-axis parallel to the yield axis. 

Label the X-axis main divisions 0, 1, 2, 3, 4, etc. starting 
with the left hand edge of the paper, and the yield (or Y) 
values as yield 100. Now plot the data as if on the usual 
paper, sighting through the transparent paper to do this 
Now read off the X-values from the arbitrary scale and 
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FIG. 2—Method for comparing least squares lines: rectangular 
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scale for data 


pair them with the yield 100 Y-values. These constitute 
the transformed data to be summed, and are given below 
Figs. 2 and 3 are plots of the transformed and original 
data, respectively. 

No. 1 Catalyst No. 2. Catalyst 
Yield — 100 Arbitrary O.N. Yield — 100 Arbitrary O.N. 


92.3 3.38 24.6 4,29 
15.6 2.32 20.1 3.58 
12.4 1.81 18.8 2.88 
12.8 2.07 14.3 2.16 


=X, =9.58; SY 63.1; =X,? =24.3678 


=y 1058 .25; >X.,Y; 160.506; N, =4 
=X 12.91; SY.=77.8; DX.? =44.1805; 
op 1567.10; EX2Y:2 262.524; N.=4 


For the No. | catalyst (data with the subscript 1) there 
is obtained: 


a a 


1.00 r , : z . 
(; 08) | 4(24. 3678) — (9.58)? } _ | 4(1058.25 63.1 


4 160.506 9 58 63.1 


on 


On solving these equations one obtains for the slope: 
a 6.6044, and for the intercept: bi +-0.0425. 

The ¢, value of 0.06 for the transformed data used in 
the formula above was obtained from Figs. 2 and 3 as 
follows: 
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FIG. 3—Method for comparing least squares lines: arbitrary 
scale for data 


Using the determined or known ¢, for the original data 
(0.35 was assumed for this example), estimate the value of 
s, on the transformed axis by placing Fig. 2 over Fig. 3 
and reading through. Do this at each end of the data field 
and average the results. It may be pointed out that the 
value of “a,” above, is relatively insensitive to fairly wise 
changes (such as 20-fold) in the value of (¢,/¢,)°. 

An exactly similar set of calculations on the No. 2 cata- 
lyst data results in: ae 4.5572; be —4.7416. 

The sum of the squares of the deviations of the points 
from the lines are next calculated by means of 


NZY LY NIX Y —ZXSY 
=d 
N 
N}] N=rX =x | 
so that 
[4 160.506 9.58 63.1 | 
4(1058.25 63.1 a J 
=d 
{ = 
i 4(24.3678 9.58 | 
J 
or 
or: Yd,?=1.02956 and Sd 1.962210 


[he standard deviation of the points from the line is 

calculated from s? =d° (N-2), so that 
1.02956 
. 0.514781 
4—2 
and s 0.98110 

Ihe estimates of the standard deviations of the inte 

cepts are given by 
/ s>X 

s so that, 
N>X =X 

0 514781(24.3678 
\ 4(24.2678 9 58 
1.4842, and 


Siz =2.0764 
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Carrying 6 digits as above is recommended, but 4 digits 
will suffice for most work. 

As is usual, a “t” test may be made on a quantity which 
is expressed as a ratio of the quantity to its standard devia- 
tion. The hypothesis is made that the intercepts are zero, 
and this hypothesis is tested by means of t b/sb with 
N-2 degrees of freedom. Thus ti 0.0425/ 1.4842 
0.0286 and te 4.7416/2.0764 2.284. 

Referring to Table 2 it is found that te is about at a 15% 
risk level, while ti is greater than 90% risk, so that neither 
intercept may be said to differ from zero with any reason- 
able degree of confidence. To reject the hypothesis that 
these intercepts are zero means that one is willing to be 
wrong 15 and 90% of the time that such decisions are 
made, respectively. This is rather comforting, as_ the 
majority, if not all, of the research people using this cor- 
relation paper draw their straight lines through the feed 
point. 

Che technique employed so far has been directed toward 
disproving the hypothesis that the intercepts of both lines 
were zero. In this particular case neither hypothesis could 
be rejected, but if only one of them had been rejected it 
would have been sufficient to prove the lines different. 
If both hypotheses had been rejected, additional formulas 
would be needed to prove the lines different. To do this, a 
pooled standard deviation may be calculated from: 


s*, (N,; —2) +8s*%> (N2.—2 


i N,+N:—4 


and then the difference in intercepts may be tested by t 
(bi—bz)/s, with Ni -+- Ne 4 degrees of freedom. 
Although this test is not necessary here, it will be made to 
illustrate the method. 


2(2 202849) +2(4. 311436 
s \ 1 8048 
4+4-—4 


0.0425 4.7416 
t 2.6508 with 4 degrees of freedom, 
1 8048 
which is associated with a risk of slightly over 5% if it 1s 
declared that the intercepts are different. Thus if one is 
willing to be wrong 5% of the time that such decisions are 
made, these intercepts may be declared to be different. 


D2—Are the Slopes Different? 


Since the two lines have intercepts which are not dis- 
tinguishable from zero without taking a risk greater than 
5%, and since standard practice makes them go through 
the feed point, the slopes should be recalculated on the 
restricted basis using the formula of V-C-2-a. Where this is 
done a 6.5876 and ae 5.9452. The line for the 
No. 1 catalyst is indistinguishable from the previously cal- 
culated line, but a new line is drawn for the No. 2 catalyst 
as shown on Figs. 2 and 3. 

The hypothesis is set up that these two slopes came from 
the same population, and differ only by random sampling 
fluctuations. Again a pooled estimate of the standard devi- 
ation of the slopes is needed, and may be obtained from 


rXiY =X:Y 
ry +ZY 
8; =X;? >2 


\ 


with both lines through the origin. 


N.+N.—4 
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With neither line through the origin use the formula for 
=d* in the numerator for each line. 
For the illustrative case of the two catalyst this becomes: 


160. 506 262 524 
1058 25 + 1567.10 
s 24 3678 44.1805 
\ 4+4-4 
1.4309 
The test formula is again Student’s “t” or 
a,—a 
t 
N N 
‘\ N,2X,?—(2X,)? N.EX.?—-(=X 
and for the illustrative case: 
6.5876 5.9452 
t 
4 4 
l rr i 
4(24 3678 9 58 4(44 1805 12.91 
0.4280. 
Entering Table 2 with Ni + N: 4 4 degrees of 


freedom, it may be stated with something less than 70% 
risk that the two slopes are different. 

In other words, calling the catalysts different will be 
wrong 70% of the time such decisions are made; hence the 
catalysts are not believed to be significantly different. 

A word of caution needs to be inserted here about the 
uses Of the formulas in these last two Sections (D1 and 
D2); the procedures are exact when there is error in Y 
only, but become, at best, approximations when both X 
and Y have errors associated with them. 

In order to compensate for this, it is suggested that a 
lower risk level than ordinary be used, such as 1 instead 
of 5%, before declaring any difference significant. 


D3—How Different Are They? 


In the illustrative example employed in the two previous 
sections ‘D1 and D2), the two regression lines were not 
proved to be different at any acceptable level of risk. But, 
when two correlation lines are shown to be different, it 
would be desirable to determine how different they are. 
To illustrate a method of finding this difference, these same 
data will be used in the following general manner. 

At the point (or points) of interest, 95 Research octane 
number in this case, determine the absolute difference be- 
tween the yields as read (or calculated) from the two least 
squares lines. Determine the standard deviation for each 
slope and draw in “shadow” lines having slopes equal to a 

s,, the band between these “shadow” lines being the 
area of uncertainty. At 95 octane number read off (or cal- 
culate) the yield uncertainty for each line, and using the 
methods in the next section (Propagation of Error) calcu- 
late the yield difference error, reporting the result as 
(Yi Y2) + Sy. 


he first step is to calculate the values of 
rXY)? 
Ss =X? 
\ N —2)| N2X?-—(2X 


for the two catalysts with the lines through the origin 
(otherwise use =d*): 
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s, =0.6008; s,. =1.1936 

The “shadow” lines of interest are now Yi==—5.9868X, 
and Ye —7.1387Xe2 and it is seen that they make the two 
“shadows” overlap, as could be expected from the fact that 
the two lines are not significantly different. 95 octane num- 
ber corresponds to 3.13 on the arbitrary scale, and this, 
when substituted in the equations of the lines and “shad- 
ows” gives Y1 —20.619188; Ye —18.608163; “shad- 
ow” Yi1==—18.738684; and “shadow” Y2——22.344131. 

The absolute difference in yield is Yi—Y2 2.011025 
and the Yi—Y1 shadow is 1.880504, while Y2—Y2 shadow 
is 3.735968. The error of the difference is 

\/ (1.880504) (3.735968)- 

so that the final result is 2.011 
the catalysts are not different. 

If the two lines have different intercepts, a shift of origin 
on one line to the intercept of the other makes the above 
method applicable. 


- 4.183 
4.183 again showing that 


Propagation of Error 


Most of the quantities of interest in a study are not 
directly observable. For example, on a pilot unit, the yield 
of gasoline may be calculated from a product yield and a 
distillation, both of which have errors associated with them. 
A weight balance has meter readings and gravities as the 
basic data, or tank gages and gravities, all of which involve 
errors of various sizes. 

Ihe problem is to determine the magnitude of an error 
in such calculated quantities when the elemental errors are 
known or can be estimated reasonably well. 

For most purposes the following equations hold; al- 
though it has been stated on good authority that they are 
strictly valid only for an additive relation, at least one text 
book does not make this restriction. If Q is the calculated 
quantity and it is some simple function of several observed 
quantities whose standard deviation is known or estimated, 
the following holds: 


Q=f(X, Y, Z, 


(9 Dosa Fd aa 
5Q x) +) ot Z cee 


To illustrate, suppose a material balance is being made 
around a distillation unit, and it is safe to assume no change 
in volume On mixing, so that the charge is equal to the sum 
of the products which consist of a bottoms, a sidestream, 
and an overhead. It is further assumed that the standard 
deviation of the charge is 45 bbls./hr. on a charge rate of 
500 bbls./hr., the standard deviation of the bottoms is 
30 bbls./hr. on 300 bbls./hr., and the sidestream standard 
deviation is 15 bbls./hr. on 100 bbls./hr. It is desired to 
calculate the quantity of overhead (which is gaseous) as 
equivalent liquid, and estimate the error of such a cal- 
culation: 


Q=C—S—B =500 —100 —300 = 100 b/h 


5Q 5Q 5Q 
] | l 
6C 6S 6B 
Sq? = (1)(45 1)2(30 1)2(15)2 


Sq? =2025 +900 +225 =3150 
Sq = 1/3100 = 56.2 


This means that roughly two-thirds of the time when the 
actual production is 100 bbls./hr., the calculated value will 
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lie in the band from 43.8 bbls./hr. to 156.2 bbls./hr. 

Now consider the case where this same tower is oper- 
ating and a weight balance must be used. The charge grav- 
ity is 23° API with a standard deviation of 0.3° API, the 
bottoms are 10° API with a standard deviation of 0.5° API 
and the sidestream has a gravity of 17.8° API with a 
standard deviation of 0.4° API. 


Q=CG,.—SG,—BGys, 
Q =500 x 42 7.627 —100 X42 7.893 —300 x42 8.328 


22,083.6 lbs. 


Here the errors in weight of charge, sidestream and bot- 
toms must be considered separately, and then the error in 
the overhead calculated. 


Q’=CG., 
5Q’ 5Q’ 

Ge} C 
5C 5G. 


SQ” | (Gor> 45)?+-(C)?(0.014 ‘| 42)? 


7.627 )2(45)2+-(500)2(0.014 | 1764 


207,879,525. 8568 


Q” =SG. 
6Q : 6Q 4 
G,; S 
6S 6G, 


Sq’” | (7.899 15)?+-(100)*(0.021 | ar64 
24,734,430 . 5393 


Q’’’ =BGs, 
5Q 5Q 
Ga; B 
6B 5Gu 
Bq"? 300)2(0.029)2+-(8 .328)2 20) | 1764 
110,242,442 3184 
Q =Q’ -—-Q” -—Q’”” 


89” = 207,879,525 . 8568 + 24,734,430 . 5393 + 110,242,442 3184 


Sq? = 342,856,398.7145 sg =18,516.38 


It is thus seen that the weight balance has practically no 
significance since the error is nearly as large as the calcu- 
lated value. It may also be seen that the major sources of 
error that can be corrected are the charge volume and bot- 
tom volume errors, the gravity errors being entiely insig- 
nificant. 

It might be argued that if the gravities have errors the 
(gravity x volume error)? term, which is the large factor in 
each expression, may be too large, as the tendency in taking 
gravities of viscous stocks is to get too low an API gravity, 
or too high a value for Ibs./gal. This is true, but the gravity 
would have to be off so badly that the Ibs./gal. would 
change by a factor of 10 to reduce sg by a factor of 10, 
and this is manifestly not possible. 





Ihe third, and final, installment in this article series, 
to be published in an early issue, will cover the last 
three statistical techniques and their application—the 
analysis of variance, Model 1; which curve fits the data 
best; and the standard error of estimate. 
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19th 


Mid-Year Meeting 


AMERICAN 
PETROLEUM INSTITUTE 
Division of Refining 


May 10-13, 1954 


Rice Hotel, Houston, Texas 


Here’s What You'll Find in 
This Special API Section 


FEYHE special 24-page section which 
| follows is devoted to the API Di- 
vision of Refining—to give you a bet- 
ter idea of what the Division ts doing, 
of the activities of its many commit- 
tees and some of the special projects 
they carry on as a service to the indus- 
tr ind of what you will hear dis- 
cussed at the mid-year meeting in 
Houston this month. Here’s what 
you'll find: 
e Message from John Newton, vice 
president for refining and chairman of 
the General Committee of the Refin- 
ing Division this page 
A list of all the 
papers scheduled for each group ses- 
sion and the various committee meet- 
ings. You will also find two helpful 
guides: 1) a “time-table” which tells 
what’s happening, at what time, on 
what day, and where; and 2) an alpha- 
betical list of committee meetings (by 
subject) with chairmen’s names, time, 
p. 705 
e Special Project Reports—Detailed 
information on specific projects of the 
Refining Division: 


e Complete Program 


date, and location 


|—Corrosion p. 708 
lank Failures p. 709 
3—Welding Research p. 711 
+—Training Library p. 712 

5—Committee Activities Summary 
p. 714 


e Committee Reports—The annual 
reports by the seven technical com- 
mittee chairmen of what their groups 
are doing and what they accomplished 
in 1953 p. 715 
e Analytical Research—A complete 
set of abstracts of the 18 papers to be 
presented at the two group sessions on 
this subject p. 725 





JOHN W. NEWTON 
Vice President for Refining 


WILLIAM T. GUNN 
Director, Refining Division 


The API Is “People” 


FW HE Division of Refining of the API is far more than 
| a mass of committees, important though these are in 
any organization. 

The work of the Division is actually the total of all the 
effort expended by the men of the oil industry. For them, 
the Division is a forum in which they can discuss those 
technical facts and opinions that affect the industry's prog- 
ress but not the vitality of its competition 

Not committees, not a company or group of companies, 
not the Division itself, but people form the prime mover 
The lone individual in his laboratory, at his desk, in the 
field, who pries into the unexpected or hunts for a door in 
the wall of knowledge—he is the industry and, in a very 
real sense, the API. 

Our people work voluntarily with the belief that rapid 
spreading of information, coupled with competition, has 
helped make us great and will make us greater. They make 
room on crowded schedules for the extra task. They are 
encouraged by the managements of hundreds of compa- 
nies, big and little, who recognize the value of contributing 
toward that over-all body of technological knowledge from 
which their individual companies can fashion their own 
improvements. 

So, as one who believes in the purpose of the API and 
in its merit, I salute all those other “ones” who, on their 
own, work on committees, prepare their papers, and do all 
the other tasks that must be done. 

The people of the industry are truly great people 


LU hewwter 


J]. W. Newton 
API Vice President for Refining 
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API Division of Refining 


ETROLEUM processing technolo- 

gists and executives from all over 
the country will assemble in Houston, 
Texas, in a few days for the 19th mid- 
year meeting of the American Petro- 
leum Institute’s Division of Refining. 
The meeting will take place at the Rice 
Hotel, Monday through Thursday, 
May 10-13. 

A total of 52 technical papers will 
be given during the 12 group sessions. 
In addition, a panel discussion has 
been scheduled on the subject: “Plan- 
ning for Major Unit Turnarounds,” as 
part of the two sessions on refinery 
maintenance. 

Reports of the results of studies on 
two important refining problems are 
included among the technical papers. 
One is a report on the results of the 
survey of the study group on oil-stor- 
age tank failures, to be given by Carl 
H. Samans, Standard Oil Co. (In- 
diana), chairman of the study group. 

The other is a status report on the 
research program of the Smoke and 
Fumes Committee, to be given by 
Vance N. Jenkins, Union Oil Co. of 
California, executive secretary of the 
committee. 

A current problem 
with widespread interest among. all 


controversial 
refiners—motor fuel and preignition 
is also the subject of one session 
Another subject of wide general in- 
lerest—petrochemicals—will be cov- 
ered by four technical papers by 
authors from Standard Oil Co. (Ohio), 
Standard Oil Development Co., Con- 
tinental Oil Co., and Gulf Oil Corp. 


ANALYTICAL RESEARCH 

Monday, May 10, 9:00 a.m., Ball Room 

Presiding: C. E. Headington, Atlantic Re 
fining Co. (Session developed by Mr 
Headington) 

Coordinating the Operations of a Petro 
leum-Research Analytical Group, W. 
( Schaefermeyer and E. S. Smith 
Union Oil Co. of California 

\ Simplified Amperometric Method for 
Determining Mercaptan Sulfur in Liq 
uid and Gaseous Hydrocarbons, M. D 
Grimes, J. E. Puckett, B. J. Newby, 
and B. J. Heinrich, Phillips Petroleum 
Co 

Analytical Distillation in Miniature Col 
umns—I: Equipment and Operation 
J. C. Winters and R. A. Dinerstein 
Standard Oil Co. (Indiana) 

New Techniques for Analyzing Mixtures 
of Trace Metals, R. M. Sherwood and 
F. W. Chapman, Jr., Atlantic Refining 
Co 
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An Analyzer-Recorder for Measuring 
Hydrogen Sulfide in Air, E. B. Offutt, 
American Thermometer Division of 
Robertshaw-Fulton Controls Co., and 
L. V. Sorg, Standard Oil Co. (Indiana) 

Micro Distillation Methods for the Anal- 
ysis of Petroleum, A. R. Javes, C. Lid- 
dell, and W. H. Thomas, Anglo-Iranian 
Oil Co., Ltd. 

A Reduced-Scale Reid Vapor Pressure 
Apparatus, R. L. LeTourneau, Julian 
F. Johnson, and W. H. Ellis, California 
Research Corp. 

The Determination of Water in Acetalde 
hyde by Infrared Spectroscopy, J. A 


Favre, J. P. Butler, and B. J. Heinrich, 


Phillips Petroleum Co 


CORROSION 

Monday, May 10, 9:00 a.m., South Amer 
ican Room | 

Presiding: L. W. Robbie, Republic Oil 
Refining Co. (Session developed by ¢ 
F. Pogacar, Atlantic Refining Co.) 

Corrosion and Prevention Heat Ex 
changers in Cooling-Water Service, J 
D. Munro, Standard Oil Development 
Co. 

Selection of Paints and Application in 
Combatting Atmospheric Corrosion, F. 
Tr. Radecke, Shell Oil Co 

Hydrogen-Chloride Evolution from 
Crude Oils as a Function of Salt Con- 
centration, G. J. Samuelson, Petrolite 
Corp 


ANALYTICAL RESEARCH 

Monday, May 10, 2:00 p.m., South Amer 
ican Room | 

Presiding: R. J. Askevold, Pure Oil Co. 
(Session developed by C. E. Heading 
ton, Atlantic Refining Co.) 

Methods for the Determination of Tetra 
ethyl lead in Gasoline—A Review, ( 
M. Cambrill and Sue A. Gendernalik 
Ethyl Corp 

Determination of Phenyl alpha-naphthyl 
amine (PAN) in New and Used Oils 
(A Colorimetric Method), W. S. Levine 
and W. A. Marshall, Socony-Vacuum 
Laboratories 

Spectrochemical Determination of Cop 
per in Crankcase Drainings, ¢ R 
Hodgkins and John Hansen, Esso Lab 
oratories Research Division, Standard 
Oil Development Co 

The Determination of Trace Amounts 
of Iron, Nickel, and Vanadium on 
Catalysts by X-ray Fluorescence, G. V 
Dyroff and P. Skiba, Esso Laboratories 
Research Division, Standard Oil De 
velopment Co 

Non-Metal Analysis of Micro Quantities 
of Solids by Means of the Emission 
Spectrum, E. L. Gunn, Humble Oil & 
Refining Co 

Spectrographic Method for Analyzing 
Lubricating Greases, C. W. Key and 


e What's on the mid-year meeting program 


G. D. Hoggan, Richfield Oil Corp 
Spectrographic Analysis of Petroleum 
Products and Related Materials, L. | 
Gent, C. P. Miller, and R. C. Pomatti, 

The Texas Co. 

Application of the Logarithmic Sector to 
Quantitative Spectrographic Analysis 
of Petroleum-Ash_ Residues, E. B 
Childs and J. A. Kanehann, Socony 
Vacuum Laboratories. 


TRAINING 

Monday, May 10, 2:00 p.m., Ball Room 

Presiding: G. R. Bryant, The Texas Co 
(Session developed by R. B. McHenry, 
Gulf Oil Corp.). oe 

Basic Management Training for Hourly 
Employes, W. E. Bennett, Cities Serv 
ice Refining Corp 

How to Train Your Subordinates, Rich 
ard E. Crow, Continental Oil Co 

How Far to Harmonious Relationships 
L. R. Boulware, General Electric Co 


REFINERY MAINTENANCE 
Tuesday, May 11, 9:00 a.m., Ball Room 
Presiding: Bonner H. Barnes, Gulf Oil 

Corp. (Session developed by H. W 
Ferguson, Humble Oil & Refining Co.) 

Minimizing the  Refinery-Maintenance 
Crew, F. C. King, General Petroleum 
Corp. 

Jse of Technically Trained Men in Re 
finery-Maintenance Work, D. G. Debo 
and J. G. Housman, Standard Oil Co 
(Indiana). 

Correlation of Manpower Requirements, 
Maintenance Requirements, and Equip 
ment Selection, Michael A. Pappas and 
James S. Dalton, Standard Oil Co 
(Ohio) 

ffective Control of Stores Operations 
J}. H. Anderson, Humble Oil & Refin 
ing Co 


_ 


REFINERY MAINTENANCE 
luesday, May 11, 2:00 p.m., Ball Room 
Presiding: Clarence H. Thayer, Sun Oil 

Co. (Session developed by H. W. Fer 
guson, Humble Oil & Refining Co.) 
The Area-Supervisor System as Applied 
to the Baton Rouge Refinery, O. R 

Menton, Esso Standard Oil Co 

PANEL SESSION: Planning for Major 
Unit Turnarounds; panel members: (¢ 
H. Trotter, Phillips Petroleum Co.; 
E. C. Newton, Atlantic Refining Co 
J. T. Tippit, The Texas Co., and A. C, 
Collins, Shell Oil Co, 


OIL STORAGE TANK FAILURES 
Tuesday, May 11, 7:00 p.m., Ball Room 
Presiding: R. G. Sanders, Magnolia Pe 
troleum Co. (Session developed by Carl 
H. Samans, Standard Oil Co.—In 
diana) 

Brittle Failure of Steel Structures—A 
General Engineering Problem, Prof 
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DATE 


9:00 A.M. 


2:00 P.M. 





FRI. MAY 7 


Corrosion Subcommittee, French Room 


Corrosion Subcommittee, French Room 





SAT. MAY 8 


Analytical Research Comm., Hunt Room 
Corrosion Subcommittee, French Room 
Pressure-relieving Systems Subcomm., Room E 


Analytical Research Comm., Hunt Room 
Corrosion Subcommittee, French Room 
Pressure-relieving Systems Subcomm., Room Ff 





SUN. MAY 9 


Joint Meeting: Mechanical Equipt. Subcomm. & 
Mfgrs. Centrifugal Pumps Subcomm., French Room 
Safety & Relief Valves Mfgrs. Subcomm., Hunt Room 
Joint Meeting: Inspection Supervisors Subcomm. & 
Designers’ Subcomm. on Inspections, Jade Room 
Oil-Water Separation Subcomm., Room E (10:00 a.m.) 


Joint Meeting: Mechanical Equipt. Subcomm. & 
Mfgrs. Centrifugal Pumps Subcomm., French Room 
Safety & Relief Valves Mfgrs. Subcomm., Hunt Room 
Joint Meeting: Inspection Supervisors Subcomm. & 
Designers’ Subcomm. on Inspections, Jade Room 
Tank Accessories & Cleanouts Subcomm., Room I 





MON. MAY 10 


Analytical Research Session, Ball Room 
Corrosion Session, So. American Room 1 


Training Committee, Reception Room 

Valves, Mfgrs. Subcommittee, Hunt Room 

Joint Meeting: Low-Pressure Storage Tanks Subcomm 
& Mfgrs. Subcomm. on _ Low-Pressure torage 
Tanks, French Room 

Chemical Wastes Subcommittee, Room I 

Automotive Research Committee, Jade Room 





Analytical Research Session, So. American Room 1 

Training Session, Ball Room 

Petroleum Products Committee, Jade Room 

Electrical Equipment Subcomm., Reception Room 

Corrosion Subcommittee, Hunt Room 

Waste Gases & Dusts Subcommittee, Room I 

Joint Meeting: Low-Pressure Storage Tanks Subcomm 
& Mfgrs. Subcomm. on Low-Pressure Storage 
Ianks, French Room 





TUES. MAY 11 


Refinery Maintenance Session, Ball Room 


Analytical Research Committee, French Room 
Training Committee, Jade Room 

Smoke & Fumes Technical Advisory Comm., Room I 
Sampling & Testing Subcommittee, Hunt Room 
Sludges & Clays Subcommittee, Reception Room 


Refinery Maintenance Session, Ball Room 


Analytical Research Committee, French Room 
rraining Committee, Jade Room 

Sampling & Testing Subcommittee, Hunt Room 
Program Committee, Reception Room 

Pump Manuals Mfgrs. Subcommittee, Room E 








WED. MAY 12 


Waste Disposal Session, So. American Room 1 
Motor Fuels Session, Ball Room (9:30 a.m.) 
Analytical Research Committee, French Room 
[raining Committee, Jade Room 

Advisory Committee, Room 336 

Valves Subcommittee, Room I 

Untired Pressure Vessels Subcommittee, Hunt Room 
Instruments Subcommittee, Western Room 
Electrical Equipment Subcommittee, Room 927 


Petrochemicals Session, Ball Room (2:30 p.m.) 
Analytical Research Committee, French Room 
[raining Committee, Jade Room 
General Committee, Reception Room (1:30 p.m.) 
Disposal of Refinery Wastes Committee, Hunt Room 
Retinery Equipment Committee, So. American Room A 
Joint Meeting: Pump Manuals Subcommittee & 
Mfgrs. Subcommittee, Room 336 





THURS. MAY 13 





Processes Session, Ball Room 

Disposal of Refinery Wastes Committee, Jade Room 
Refinery Equipment Committee, French Room 
Smoke & Fumes Committee, ‘Hunt Room 





Fractionation Session, Ball Room 


General Committee Meeting, 
So. American Room A (1:30 p.m 





TUES. MAY 11 AT 7:00 P.M. 
WED. MAY 12 AT 7:00 P.M. 
THURS. MAY 13 AT NOON 


Open Dinner Session, Ball Room 


General Committee Luncheon, So. American Room 


Oil-Storage Tank Failures Session, Ball Room 


Heavy Type—Group Sessions 
1 Light Type—Committee Meetings 





M. E. Shank, 


Massachusetts Institute 


Preferential Withdrawal of Catalyst Fines 


Presiding: Bruce K. Brown, Pan-Am 





of Technology 

Results of the Survey of the Study Group 
on Oil Storage-Tank Failures, reporting 
for the members of the Study Group 
Carl H. Samans (chairman), Standard 
Oil Co. (Indiana) 

Some Economic Aspects of the Oil Stor- 
age-Tank Failure Problem, F. A. Git- 
zendanner, Standard Oil Co. (Indiana) 

The Standard Oil Development Co. Study 
of Brittle Failure of Tank Steels, F. J. 
Feely, Jr., and M. S. Northup, Stand- 
ard Oil Development Co 


WASTE DISPOSAL 

Wednesday, May 12, 9:00 a.m., South 
American Room | 

Presiding: C. C. Tate, Phillips Petroleum 
Co. (Session developed by W. C 
Douce, Phillips Petroleum Co.) 

New Oil-Reclamation and Waste-Dis- 
posal Facilities, W. L. Pursell and T. 
W. Ferguson, Skelly Oil Co. 
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to Reduce FCC Stack Losses, C. A. 
Seibert, Jr., and D. L. Cleveland, Shell 
Oil Co. 

New Developments in the Disposal of 
Refinery Waste Gases, D. B. Ardern, 
Houdry Process Corp., and Raymond 
C. Lassiatt, Sun Oil Co 

Chemical Flocculation of Refinery 
Wastes, R. F. Weston, Atlantic Refin- 
ing Co. 

Planning and Execution of a Refinery 
Waste-Stream Survey, A. P. Dennis, 
Jr., Esso Standard Oil Co. 

Status Report on the Research Program 
of the Smoke and Fumes Committee, 
Vance N. Jenkins, Union Oil Co. of 
California (executive secretary, API 
Smoke and Fumes Committee). 


MOTOR FUELS 
Wednesday, May 12, 9:30 a.m., Ball 
Room. 


Southern Corp. (Session developed by 
F. J. Sanders, Standard Oil Co.—Ohio) 
The Contribution of Surface Combustion 
of the Fuel to Preignition, R. E. Wil 
son, F. W. Bowditch, and G. J. Nebel, 
General Motors Research Laboratories. 

The Preignition Resistance of Fuels, B. 
M. Sturgis, E. N. Cantwell, W. E. Mor- 
ris, and D. L. Schultz, E. I. du Pont 
de Nemours & Co., Inc. 

The Study of Fuel Additives to Reduce 
Preignition, F. C. Burk, L. J. Test, and 
H. R. Jackson, Atlantic Refining Co. 

The Measurement and Chemical Control 
of Preignition in Engines, J. B. Hin- 
kamp, H. A. Toulmin, Jr., and J. § 
Wintringham, Ethyl Corp 


PETROCHEMICALS 


Wednesday, May 12, 2:30 p.m., Ball 
Room. 
Presiding: Harold G. Osborn, Continental 
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Petroleum Processing Sp 


@® Here's a Guide to Help You Find Committee Meetings . . . 


Subject 
Advisory Committee 


Analytical Research Committee 


Automotive Research Committee 


Chemical Wastes Subcommittee 


Corrosion Subcommittee 


Disposal of Refinery Wastes Committee 


Electrical Equipment Subcommittee 


General Committee 


Inspection Supervisors Subcommittee, joint with 


Inspections, Designers’ Subcommittee 
Instruments Subcommitiee 


Low-Pressure Storage Tanks Subcommittee 
Low-Pressure Storage Tanks Mfgrs 


Mechanical Equipment Subcomm. (joint with Mfgrs 


Subcomm. on Centrifugal Pumps) 
Oil-Water Separation Subcommittee 
Petroleum Products Committee 
Pressure-relieving Systems Subcommittee 
Program Committee 


Pump Manuals Mfgrs. Subcommittee 


Pump Manuals, Mfgrs. Subcommittee joint with 


Pump Manuals Subcommittee 


Pumps, Centrifugal, Mfgrs. Subcommittee 


(joint with Mechanical Equipment Subcommittee) 


joint with 
Subcommittee 


Chairman 
E. B. McConnell 

G3 Headington 
C. E. Headington 
C. E. Headington 
C. E. Davis 

R. J. Austin 

H. G. Mangelsdort 
H. G. Mangelsdorf 
H. G. Mangelsdorf 
J. H. Easthagen 

J. H. Easthagen 

L. M. Goldsmith 
L. M. Goldsmith 
J. W. Newton 

J. W. Newton 

J. W. Newton 

W. K. Brown 


{ J. H. Rickerman 
G. N. Ehly 

) W. L. Bowler 

{ H. C. Boardman 
E. F. Voss 
R. C. Adam 
R. ¢ Alden 
1. C. Souder 
C. M. Ridgway 
G. V. Shaw 


G. V. Shaw 
{ J. J. Stadtherr 


Lynn Sawyer 


Date 
Wed., May 12 
Sat., May 8 
Tues., May 11 
Wed., May 12 
vion., May 10 
Mon., May 10 
Fri., May 
Sat., May 8 
Mon., May 10 
Wed., May 12 
Thurs., May 13 


Mon., May 10 
Wed., May 12 


Wed., May 12 
Thurs., May 13 
Thurs., May 13 


Sun., May 9 
Wed., May 12 


Mon., May 10 


Sun., May 9 


Sun., May 9 


Mon., May 10 
Sat., May 8 

Tues., May 11 
Tues., May 11 


Wed., May 12 


Sun., May 9 


R I c R. H. Venn Wed., May 12 
efiner >me 1 e . 
finery quipment Committee R. H. Venn Thurs., May 13 
Safety & Relief Valves, Mfgrs. Subcommittee L. P. Stillman Sun., May 9 
Sampling & Testing Subcommittee L. Mittelman Tues., May 11 
Sludges & Clays Subcommittee J. A. Fowler Tues., May 11 
Smoke and Fumes Committee W. L. Stewart, Jr Thurs., May 13 
Smoke and Fumes Technical Advisory Committee H. G. Vesper Tues., May 11 
Tank Accessories & Cleanouts Subcommittee E. E. Kerns Sun., May 9 
D. S. Turner Mon., May 10 
raining Committee D. S. Turner Tues., May 11 
D. S. Turner Wed., May 12 
Unfired Pressure Vessels Subcommittee N. J. Rees Wed., May 12 
Valves, Mfgrs. Subcommittee W. P. Kliment Mon., May 10 
Valves Subcommittee 8. H. Bungay Wed., May 12 
Waste Gases & Dusts Subcommittee W. C. Douce Mon., May 10 
limes shown are starting times: some meetings run all day 
Oil Co. (Session developed by L. O Refining, American Petroleum Insti 


Crockett, Gulf Oil Corp.) 
Petrochemicals—Glamour Girl or Prob 
lem Child? G. B. Ryan and V. A 
Brietenbach, Standard Oil Co. (Ohio), 
and H. K. Nieuwenhius, 
New York City 
Isobutylene Manufacture Using the Sul 
furic-Acid Process, G. P. Baumann and 
M. R. Smith, Standard Oil Develop- 
ment Co 
Simultaneous Extraction of Benzene and 
Toluene by the Sulfur-Dioxide Process, 
R. A. Ratliff and W. B. Strobel, Con 
tinental Oil Co 
Manufacture and Distribu 
tion of Ethylene, P. W. Cornell, W. H 
Litchfield, and H. M. Vaughan, Gulf 
Oil Corp 


consultant, 


Large-Scale 


OPEN DINNER SESSION 


Wednesday May 12 7:00 p.m., Ball 
Room 
Presiding: John W. Newton, Magnolia 


Petroleum Co., and Vice-President for 
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Opening 


Recognition of 
Yourself and Others, Robert I 


Thursday, May 13, 
Presiding: H. D. Wilde, Humble Oil & 


\ Model II 


tute. (Session 


developed by H D 


Wilde, Humble Oil & Refining Co.) 


Remarks, 


Vice-President for 


Worthington 


PROCESSES 
9:00 a.m 


Refining Co 


John 
Refining 
Executive 


W. Newton 


Ability in 


Pearse 


Associates, Chicago 


Ball Room 


(Session developed by I 


W. Schumacher, Standard Oil Develop 


ment Co.) 


L. W. Russum, and R 
ard Oil Co. (Indiana) 


Application, E. W 


Dualayer Distillate Fuel-Oil Treating 
Process, C. A. Duval, R. T. Malin, and 
V. A Kalichevsky, Magnolia Petro 
leum Co 

Factors in Selecting a Catalytic Reform 
ing Process, J. A. Boch, W. R. Hertwig 


A. Steel, Stand 


Fluid Hydroformer and It 
Nicholson 


Esso 


Time* 


Place 
9:00 a.m Room 336 
Hunt Room 
French Room 
French Room 


9:00 a.m 
9:00 a.m 
9:00 a.m 


9:00 a.m Jade Room 
Room I 
French Room 
French Room 


9:00 a.m 
9:00 a.m. 
9:00 a.m 


2:00 p.m Hunt Room 
2:00 p.m Hunt Room 
9:00 a.m Jade Room 
2:00 p.m Reception Room 


9:00 a.m Room 927 


1:30 p.m Reception Room 

12:00 noon So. American Room 1 
1:30 p.m So. American Room A 
9:00 a.m Jade Room 

9:00 a.m Western Room 


9:00 a.m French Room 


9:00 a.m French Room 


10:00 a.m Room f 
Jade Room 


Room FI 


2:00 p.m 


9:00 a.m 


7 


2:00 p.m Reception Room 

2:00 p.m Room I 

2:00 p.m Room 336 

9:00 a.m French Room 

2:00 p.m So. American Room A 


9:00 a.m French Room 


9:00 a.m Hunt Room 


9:00 a.m Hunt Room 
9:00 a.m Reception Room 


9:00 a.m Hunt Room 


2:00 p.m Room I 

2:00 a.m. Room I 

9:00 a.m Reception Room 
9:00 a.m. Jade Room 

9:00 a.m Jade Room 


Hunt Room 
Hunt Room 
Room I 
Room I 


¥:00 a.m 
9:00 a.m 
9:00 a.m 


> 


-00 p.m 


Standard Oil Co 


Hyperforming, Clyde Berg, Union Oil 
Co. of California 
FRACTIONATION 


Thursday, May 13, 2:00 p.m., Ball Room 
Presiding: C. P. Baker, Socony-Vacuum 
Oil Co., Inc. (Session developed by R 
C. Adam, Magnolia Petroleum Co.) 
Fractionation-Equipment Sizes for Re 
finery Feed Stocks, G. T. Atkins and 
G. W. Wilson, Humble Oil & Refining 
Co 
ffective Use of the Fractionating Ability 
of Continuous-Distillation 
Norman Kirk, General 


Columns 
Electric Re 


search Laboratory, and Merrell R 
Fenske, The Pennsylvania State Col 
le ge. 


The Performance of Catalytic Cracking 
Unit Fractionating Gc ¢& 
Houghland, E. J. Lemieux, and W. ¢ 
Schreiner, M. W. Kellogg Co. 

Hydraulics of Tray Design, Prof. R. L. 
Huntingdon, University of Oklahoma. 


Towers, 
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Maintenance 


}—Lost Production on 
Scheduled Shutdowns 


Tool Stocks, Inventory 





OVERALL AND PER-BARREL 
REFINING CORROSION COSTS 


Per Bbl. Industry 
Crude Total, 
Cost Factor Run Approx. 


l Anti-Corrosion Built-In $0.021 


0.071 


0.018 


0.0025 


$0.1125 $267,000,000 


In the table at the left, it assumed 
that 2,370,400,000 bbl. of crude were 





charged to stills in 344 days during 


$50,000,000 
168,000,000 


1951, a total of 21 days being allowed 
for scheduled shutdowns. 

On the basis of $0.1125 per bbl., the 
actual total loss would be $267,000,- 
000. The figure of $270,000,000 was 


taken as an approximation of the total 


43,000,000 
6,000,000 





Measuring Plant C 


refining industry loss. 

This method was used by the API | 
panel for estimating overall refining 
industry costs, and is tentatively pro- 
posed as a standard. 


orrosion Costs 


New technique for analyzing costs proposed by 


API Refining Division's cost 


By V. B. GUTHRIE 
Associate Editor 


TWO part-way goals have been 
| reached in the program of the 
API Refining Division for developing 
means to help oil companies reduce 
the present high corrosion costs en- 
countered in processing petroleum. 

I An estimate has been worked 
out of the yearly direct cost to the re- 
fining industry of combating the de- 
terioration of metals through corrosion 
occurring in their plants. This approx- 
imation is $270,000,000, or $0.1125 
per barrel of crude run to stills (see 
table above) 

»—The methods of analysis used by 
in API cost study panel in setting up 
this overall industry figure have been 
proposed for use by oil companies and 
plants in setting up their own individ- 
ual corrosion costs 

Although the estimate for the indus- 
try and the methods used in setting it 
up are tentative; refining companies 
representing nearly 70% of the crude 
charged to stills in this country agree 
in general with the panel’s work. 

What has been accomplished so far 
is Only the first phase of the API pro- 
gram. Having established the extent 
of the overall corrosion cost, and sug 
rested a means for individual compa- 
nies to approximate their own costs, it 
IS proposed to show how these ex- 
penses in refining can be reduced 15- 


20% by greater application of the pres- 


ent known methods for corrosion 
protection. It is also planned to de- 
velop new techniques for protection 

The API program is under the di- 
rection of a Subcommittee on Corro- 
sion of the Committee on Refinery 
Equipment of the Refining Division 
E. Q. Camp, Houston, Humble Oil 
and Refining Co., is chairman of the 
subcommittee. The corrosion. cosi 
studies have been carried on by a panel 
of the subcommittee, of which F. ¢ 
Braun, Pittsburgh, Gulf Oil Corp., is 
chairman. 


The cost studies were started in 
1953 and it was then thought that 
$200,000,000 would be a high corro- 
sion cost for the refining industry. As 
data was gathered from the oil com- 
panies and better methods of cost esti- 
mation were developed, the higher the 
overall figure has gone. 

Members of the panel believe the 
present per-barrel cost figure ($0.1125) 
for the corrosion cost for the industry 
is considerably under the actual cost 
for some individual plants where cor- 
rosive crudes are being processed. 

rhe present tentative technique fo: 
corrosion cost estimation Is to a con- 
siderable extent based on actual cost 
figures for building and maintaining 
processing units. The direct corrosion 
costs are considered to be of four 
types: (1) Built-in, anti-corrosion costs 


for processing units; (2) maintenance 


costs chargeable to corrosion; (3) costs 


of loss in production due to corrosion, 


study group 


at regular shutdowns; (4) costs of spe- 
cial tools and labor required for cor- 
rosion repairs, and interest on money 
tied up in replacements and inventory 
because of corrosion. 

Following is a discussion of the pan- 
el’s tentatively proposed technique for 
estimating direct corrosion costs and 
also summaries of comment from oil 
companies to whom the panel’s data 
was submitted 


1—Built-In Corrosion 
Protection 


In order to determine the cost level 
of corrosion-suppressing equipment 
Originally built into an average manu- 
facturing unit designed for a crude oil 
of average corrosivity, a 32,000 bsd 
atmospheric crude still and outlying 
appurtenances was selected for analy- 
SiS. 

The unit selected was designed with 
a normal amount of anti-corrosion ma- 
terial in heaters, vessels and lines to 
withstand a crude of average COrrosiv- 
ity. Cost data covered the still proper, 
additional steam and electrical utili- 
ties, cooling tower and water facilities, 
field oil lines and running and storage 
tanks required for the unit 

Cost records and design drawings 
were used in estimating total anti- 
corrosion investment in fired heaters; 
towers, drums and storage tanks; heat 
exchangers; pumps, compressors and 
drivers; piping (alloy and carbon steel) 
structural steel; painting, etc 
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At the same time, an estimate of 
useful life, converted to dollars cost 
per year, was made for anti-corrosion 
material, and corrosion allowance in 
each category. 

On the 32,000-bbl. unit and outly- 
ing accessories, the anti-corrosion in- 
vestment was estimated as 13% of 
the total cost of the complete job. The 
equivalent life of the built-in, anti- 
corrosion investment, weighted on the 
the basis of cost per year, was taken 
as 7 years. The factor for converting 
1947 construction and materials costs 
to a 1953 basis was taken as 1.35. The 
originally built-in investment cost to 
the company was based on the concept 
of capital recovery (earning power in- 
terest compounded annually). 

From the study of these factors, the 
unit cost of the originally built-in anti- 
corrosion investment was set at $0.021 
per bbl. of crude processed. On the 
volume of 2,370,400,000 barrels proc- 
essed in 344 days in 1951 (see table), 
the total annual cost to the refining 
industry was estimated at approxi- 
mately $50,000,000. 

The per barrel estimate resulting 
from the detailed investigation of the 
actual costs of the 32,000-bbl. atmos- 
pheric-vacuum crude unit, to the pan- 
el’s surprise, tallied closely with the 
theoretical estimate of this corrosion 
cost factor which the committee had 
made earlier. 

The oil companies to whom the API 
corrosion cost data has been submit- 
ted, have suggested from their expe- 
rience that the factor of 13% of the 
cost of the total job as representing the 
cost of originally built-in anti-corrosion 
equipment, is too high. They expressed 
a preference for a 10-13% factor. 

Information received was not spe- 
cific enough, the panel stated, to war- 
rant changing the 7-year average life 
figure for built-in equipment. One com- 
pany thinks the estimate is too low. 
The replies varied considerably on the 
figure of $0.021 as the per-barrel cor- 
rosion cost for built-in protection. The 
range was from 50 to 300% of the 
committee’s estimate. 

This variance was believed to come 
about through a difference in the proc- 
essing units studied by the reporting 
oil companies, in their estimates of 
useful life, and natural differences in 
the methods of analyzing cost data 


2—Maintenance Costs 
Chargeable to Corrosion 


Investigations of maintenance costs 
made independently by two large re- 
fineries, showed 70 and 73° charge- 
able to corrosion. For each refinery, on 
a per barrel basis, the maintenance 
cost due to corrosion was $0.07] 


Comment from oil companies on 
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this factor in refinery corrosion costs 
showed a spread of from 50 to 90% 
in the percentage of maintenance cost 
chargeable to corrosion. The estimate 
of 70 to 73% used by the panel in set- 
ting up its tentative corrosion yard- 
stick for refineries, is to be continued 
as a satisfactory base until more de- 
tailed maintenance cost accounting is 
available. 

Che unit maintenance cost of $0.071 
per bbl. tentatively set up, is consid- 
ered an acceptable figure, in view of 
the range of 7 to 11 cents a barrel 
given in the comment from oil com- 
panies. 


3—Lost Production 
Due to Corrosion 


This corrosion cost factor includes 
inspection, special maintenance, and 
interest On money tied up in replace- 
ments and inventory. 

In setting up the $0.018 cost per 
barrel of this factor, the API group 
assumed that an average processing 
unit has three weeks of scheduled shut- 
down per year, and that an average of 
five days of this period are required 
for corrosion tasks, such as inspections 
and calibration of metal thickness. 

On the basis of 1951 operations, 
if the five days of shutdown due to 
corrosion could have been avoided, 
an additional 34,500,000 barrels of 
crude would have been processed. It 
is further assumed that processing op- 
erations increase the value of each 
barrel of crude by $1.25. Thus $43,- 
000,000 a year is lost to the oil com- 
panies because of corrosion tasks on 
scheduled shutdowns, or $0.018 per 
barrel of the total 2,347,400,000 bar- 
rels of crude charged. 

Replies from the oil companies were 
not clearly drawn on this corrosion 
item. One suggested an estimate of 
$0.0125 per bbi 


4—Tool Stocks and Inventories 


Corrosion factors here are (a) costs 
of tool stocks used for corrosion in- 
spection and maintenance, and field 
operators and users of these tools, and 
(b) interest on money tied up in re- 
placement and inventory because of 


corrosion. It was assumed that costs 


in both cases are $6,000,000 per year 
for the industry, and the per barrel 
cost was $0.0025. 


Indirect Corrosion Costs 


These result from such causes as 
accident and fire losses, lost production 
on unscheduled shutdowns, evapora- 
tion through deteriorated tank roofs, 
leaks through openings caused by cor- 
rosion, above-normal insurance rates, 
civic responsibilities in regard to stream 
pollution where corrosion is a factor, 
and others. 

The panel as yet has found no way 
to approximate the indirect corrosion 
costs, except possibly as a percentage 
of direct cost. It has asked the oil com- 
panies to submit suggestions on this 
point. 


Summary of Cost Work 


Opinion in the refining industry, the 
API Subcommittee on Corrosion Costs 
believes, is in favor of the method of 
cost estimation represented in the pres- 
ent tentative schedule. Said one mem- 
ber, “It may be that approval so far 
has stemmed from the fact that com 
panies not represented on the commit- 
tee have not yet set to work to analyze 
their own costs on this same basis. The 
one detailed reply received followed 
the pattern fairly well, the differences 
in results stemming from differences in 
methods of analysis and estimation. 

“While there is no cut-and-dried an 
swer, the subcommittee feels it has 
already accomplished one valuable re- 
sult in revealing a considerable overall 
corrosion cost in the refining industry, 
the approximate level of which is at 
least logical and has been of great 
interest to the oil companies. 

“With such an awakening of interest 
at the management level, as is evi- 
denced by statements that maintenance 
costs attributable to corrosion will be 
isolated in the future, the subcommit 
tee feels that the first phase of the API 
Corrosion Protection Program is reach- 
ing a conclusion. 

“The next phase should be a review 
of corrosion costs to determine to what 
extent they may be controlled on the 
basis of the refineries’ experience with 
corrosion protection methods.” 


Report on Tank Failures 


HE first public report on the 
problem of oil storage tank fail- 
ures will be made at the Houston 
meeting of the API Refining Division 
at a group session, Tuesday evening, 


May 11. 


Four aspects of the problem to be 


covered in aS Many papers are: 
| \ broad 
failures of this type 
2 The extent of the problem 
throughout the refining industry, the 


historical survey of 


results of a survey on large oil storage 


tank failures made by the special Study 


iia 
709 








Committee appointed to the task by 
the Committee on Refining Equip- 
ment 
$—The cost figures which must be 
kept in mind in looking at the results 
of the special Study Committee survey. 
Latest results in an experimental 
tudy of ways for decreasing further 
the chance of brittle failure of steel as 
built into an API standard oil storage 
tank 
The reports presented are fact find- 
ng. Later on, recommendations will 
be made to the Committee on Refinery 
Equipment, after due consideration has 
been given by all concerned to the 
facts available 
That the problem is not new will 
brought out in a paper reviewing 
ist history, by M. E. Shank, Massa- 
chusetts Institute of Technology. Such 
failures have been occurring from time 
to time, usually with little or no warn- 


no 


vy, evel 


r 


since steel has been used 
for engineering structures, a period of 
about 75 
Shank 
Several of the more striking failures 
of this type will be described. General- 


years, according to Dr. 


several factors, some not clearly 
known even now, have been needed 


to explain some of 


failures. 
These factors vary, and not always 


these 


the same ones seem to be most im- 
portant in the differert cases. The 
problem is particularly puzzling be- 
cause, in most cases, the cracks look 
is though the steel was extremely 
brittle. However, the usual tests all 
‘how the steel to have its -normal 
good engineering properties; and de- 
signing has been done on that basis. 

The loss of about 250 welded steel 
ships in similar manner of failure, 
ind the cracking in service of about 
1200 more during the period 1942-52 
focussed a great deal of attention on 
the problem, and some of the world’s 
outstanding scientists and engineers 
have studied it with only moderate 
success towards solving it. Dr. Shank 
points out that tests of samples show 
that the steel only acts as though it 
were brittle when it is cooled below 
some critical temperature, and that 
this seems to be different for each 
plate. The age of the structure or 
of the steel is not important. 

When a crack occurs in the steel, 
under tensile loading, it progresses 
nearly with the speed of sound in 
steel. Although many seem to think 
that welded structures are more apt 
to crack than do riveted structures, 
there is no real evidence to support 
this view. In fact, cracks usually run 
through the parent steel rather than 
ong the welded seams. However, de- 
fects of design or due to fabrication 
procedure usually are important, al- 
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though sometimes these details are so 


small that they cannot readily be 
found. 
Over the years, the ingenuity of 


engineers and the experience they have 
gained from earlier failures have led 
to many methods for lessening the ma- 
jor causes of cracking in steel struc- 
tures. In general, as long as the rec- 
ommendations of existing design stand- 
ards are followed, the chance of fail- 
ure probably is small. However, as 
long as, in any failure, we know 
neither all of the factors involved 
nor their relative importance, there 
always will be some chance of failure 
occurring, no matter how small. 

The extent of failures in the refining 
industry will be indicated by the re- 
port of the chairman of the special 
Study Committee, Dr. Carl H. Sam- 
ans, associate director of engineering 
research for Standard Oil Co. (Indi- 
ana). 

There are about 6000 iarge tanks in 
service today, each of which can hold 
55,000 bbl. or more. There have been 
32 failures in the past 35 years of 
such tanks in this country. They have 
failed either partially, by a crack or 
split of limited extent, or completely. 

Although there have been over 
twice as many partial failures as com- 
plete failures, there is no reason to 
think that any of the partial failures 
would not have been complete if 
conditions had been as adverse as they 
might have been. No way of pre- 
dicting whether or not a failure might 
occur is known. Some of the tanks 
failed when first filled. Others gave 
satisfactory service for as long as forty 
years before anything happened. Still 
others, after failing partially relatively 
early in their life, were repaired and 
then have given over twenty years of 
service without any further trouble. 

Cases also are known in which 
fairly large partial cracks must have 
existed partway through the tank wall 
for a sizable time before a number 
of new and different adverse factors 
happened to coincide, and a crack to 
failure appeared. Oil storage tanks, 
like all other structures, are built with 
plenty of extra material in their wall 
thickness, and it takes some unexpect- 
ed and powerful forces really to harm 
them 

The economic slant to these failures 
will be explained by Fred A. Gitzen- 
danner, also an associate director engi- 
neering research for Indiana Standard. 

He will point out that the loss from 
a single tank failure has ranged from 
about $5000—when only minor re- 
pairs were made and most of the tank’s 
contents recovered—to as much as 
$500,000—when there was a complete 
loss of tank and contents. 





The average loss was $90,000 per 
failure. On this basis, an annual insur- 
ance premium of $60 per tank could 
cover the risk for this type of sudden 
tank failures. Actually, this figure is 
low when compared to the corre- 
sponding fire insurance premium of 
$220 per tank per year on the average 
being paid by refiners. 

Mr. Gitzendanner also will discuss 
the relative costs of other things that 
might be done to decrease the chance 
of such failures, and show how all 
of them have to be looked at as a 
calculated risk, as against the sound- 
ness and cost of the methods proposed 
for reducing failures. 

New methods to decrease the 
chances of brittle failure will be de- 
scribed by Frank J. Feely, Jr., and 
Maynard S. Northup, Standard Oil 
Development Co. In their special test, 
the latest and most promising ap- 
proach to the problem, pieces of steel 
plate up to 16 ft. long and 40 in. 
wide are being tested in a manner 
approaching service conditions more 
closely than is possible with the cus- 
tomary small test pieces. 

Cracks of known length, and vary- 
ing degrees of fineness that are almost 
impossible to see even under a micro- 
scope, down to those produced at liq- 
uid nitrogen temperature, are first pro- 
duced by a_- specially 
method. 

The specimen next is cooled to the 
desired test temperature and is stretch- 
ed by a known load. A gun is then 
used to drive a wedge into the crack 
very rapidly. If the temperature is too 
high, or if the stretching load is too 
small, either nothing will happen or 
the crack will lengthen a small amount 
only. However, if the temperature is 
low enough and the stretching load is 
high enough the crack will jump very 
rapidly entirely across the test plate. 

The effects of such factors are being 
studied as width of test pieces, their 
length and thickness, the size of the 
initial (made) crack, the test tempera- 
ture, and the type of steel. Although, 
in this special test method, the ordi- 
nary carbon steels that are now made 
for the shipbuilding industry seem to 
give uniform results, those made for 
general structural purposes, including 
the usual tank steels, vary a great deal. 
Some plates will resist cracking, even 
when the temperatures are relatively 
low and the stretching loads are rela- 
tively high; others bought to the same 
specification will crack readily even 
when the temperatures are relatively 
high and the stretching loads are rela- 
tively low. Thus far the reasons for 
these differences are not known, and 
no other simpler test has been found 
which shows them so clearly 


controlled 
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More Economic Pressure Vessels 


That is goal of engineering research studies to 
which API gives considerable financial aid 


By WILLIAM C. UHL 
Associate Editor—Equipment 


HE petroleum processing indus- 

tries today spend an estimated 
15 to 20% of the new construction 
dollar every year for pressure vessels. 
Based on last year’s total capital in- 
vestment by refiners of some $1,056,- 
250,000, this means that pressure 
vessels are probably costing the refiner 
around $150,000,000 to $200,000,000 
annually. 

An important current research ac- 
tivity is directed at an ultimate goal of 
reducing some of this cost—through 
more careful design, more efficient use 
of the newer metals, and at higher de- 
sign stresses and an increase in the 
true factor of safety. 

[his activity is receiving consider- 
able financial support by the American 
Petroleum Institute as well as active 
participation by interested API mem- 
bers. It is being conducted by the Pres- 
sure Vessel Research Committee of 
the Welding Research Council and 
has received API support since its in- 
ception in 1945. PVRC operates on 
an approximate annual budget of 
$80,000, of which the API contributes 
about one-third. 

Including this direct support of 
pressure vessel research, API is re- 
sponsible for 12% of the cost of all 
research projects conducted by the 
Welding Research Council itself. 

As pointed out by PVRC Chairman 
Perry R. Cassidy, of Babcock & Wil- 
cox Co., “A 1% reduction in the cost 
of pressure vessels will represent sav- 
ings equal to many times the total cost 
of the research program to date.” 

Principal goal of the PVRC work is 
to arrive at factual data needed by 
code making groups, by designers in 
the manufacturing field, and by all 
other engineers who are concerned 
with the design of pressure vessels, 
using the newer, higher strength steels. 

These ranging in_ yield 
strength from 70,000 to 90,000 psi 
and in tensile strength from 100,000 
to 120,000 psi., cannot be used eco- 
nomically today, because of certain 
restrictions in stress allowances. PVR( 
proposes to show that higher strength 
steels are not susceptible to failure 
any more than the medium strength 
steels presently employed in pressure 


steels, 


PETROLEUM PROCESSING, May, 1954 


vessel construction, but may be used 
safely and economically—with much 
higher design stresses, under certain 
limitations of service. 

Organization of PVRC itself was 
at the original request of the Boiler 
Code Committee and the Welding Re- 
search Council. The main committee 
comprises about 100 engineers and 
technologists from such segments of 
industry as steel makers, fabricators, 
boiler and vessel builders, engineering 
construction firms, the petroleum and 
chemical industry, as well as research 
organizations, universities, government 
agencies, and associations who are 
concerned with the problem—like the 
API. 

Three principal divisions make up 
the group—materials, design, and fab- 
rication. In addition, there are a num- 
ber of important subcommittees di- 
rectly concerned with specific projects. 
These include: high- 
strength steels, stress corrosion crack- 
ing, inspection and testing, tests on 
low-alloy high-strength steels in pres- 
sure vessels, materials for high-tem- 
perature service, increased 
stresses, and many others. 

Some 40 reports have already been 
published by PVRC, reflecting the re- 
sults of work and projects carried out 
by the various subcommittees. 

Information already available to in- 
dustry, through these published re- 
ports, includes: 

1—Effects of different deoxidation 
practices on the behavior of steels. 

2—Deleterious effects of the strain- 
ing of steels associated with tempera- 
ture or time, and how these effects 
may be overcome. 

3—The manner in which steels 
which are ductile at ordinary room 
temperatures become brittle at low 
temperatures. 

4—How brittle failure may be 
avoided by the selection of suitable 
steels, together with utilizing better 
design and workmanship. 

5—Heat treatment effects covering 
preheating of vessels before welding 


research on 


design 


6—Amelioration treatments by post- 
heating. 

7—The influence of corrosive en- 
vironments on cracking of steel and 
how they may be controlled 

8—Proof testing of vessels. 

9—The possible use of carbon steel 


plates of structural quality in pressure 
vessels during times of material short 
ages. 

Information now being developed 
in current projects will augment the 
data already accumulated to prove out 
the major premise of the PVRC goal 

that pressure vessels can, and must 
eventually, be made at lower cost yet 
with increased strength and safety. 

Among them are many projects of 
considerable significance to the petro 
leum processing industries, while all 
of them are of high value to pressure 
vessel users and builders. For example: 

The Fabrication Division is spon- 
soring, among others, three closely 
correlated projects concerned with the 
mechanical properties of high tensile 
steels which are being considered for 
use in pressure vessels in order to per 
mit higher design stresses. 

The Design Division’s work has re- 
sulted in two reports soon to be pub- 
lished, which are seen as important 
and helpful contributions to the prob 
lems caused by local loads on vessels 
applied through nozzles, lugs, clips, 
supports, etc. Analytical and experi- 
mental data has been, up to this time, 
extremely scarce and entirely inade 
quate for this type of load:ng to which 
vessels are regularly subjected in serv 
ice. 

Another project being considered is 
aimed at developing design rules for 
size, location, buckling strength, circu 
larity, etc., of the reinforcement at the 
intersection of conical and cylindrical 
shells. 

The Materials Division likewise is 
contributing much to the overall goals 
of PVRC. Among projects of interest 
to the petroleum processor are: 1) a 
research investigation of stress corro- 
sion cracking, and 2) compilation of 
the basic properties of six high tensil 
steels. 

[he stress corrosion cracking proj 
ect has been assigned to the National 
Bureau of Standards. The first part of 
the program 1s to devise an accelerated 
laboratory test to obtain satisfactorily 
reproducible results—in 250 hours o1 
less—of the transcrystalline stress-cor 
rosion cracking of Type 304 stainless 
steels. The overall problem is to de 
termine the conditions under which 
austenitic stainless steels are subject to 
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Do You Need Training Materials? 


By STUART BOYNTON 
Editorial Assistant 


\ CENTRAL lending library for 
4% material on training refinery per- 
sonnel is one of the most successful 
recent innovations of the API Refining 
Division. Organized as part of the 
main library at New York headquar- 
ters, the project is expected to go a 
long way toward meeting the need for 
knowledge in the industry about the 
latest methods and aids being used for 
training personnel in refining jobs and 
skills 

The idea has made a big hit. A\l- 
though the library has existed officially 
since May, 1952, it came into its own 
only last January, when the API cir- 
culated the first index of material ac- 
cumulated since it Qpened. After the 
industry had a look at the index, the 


respectable trickle of requests widened 
into a river. Out of 59 items on the 
first index (with three copies of most 
of them) all had been borrowed by 
April 1, and there was a large backlog 
of requests for the more popular 
works. 

The collection in the new library is 
composed of contributions from indus- 
try, universities and individuals. It 
consists of almost anything touching 
on refinery training that contributors 
want to send—company manuals, pa- 
pers read at university or association 
symposiums, or research developed by 
university extension departments. 

The library lends to all comers, 
firms or individuals, API members or 
not. A large part of its appeal probably 
stems from its policy of permitting 
reproduction of any of the circulating 
literature. This has several advantages: 


Here's an API service to help you get them 


1) a firm can build a permanent file of 
training literature for possible future 
use; 2) it can review and improve its 
established training programs by con- 
sidering the methods employed by 
other companies; and 3) a course for 
training a specific skill can be set up 
more efficiently by utilizing the experi- 
ence, as far as it fits the situation, of 
other firms that have built successful 
programs. 

Trade secrets are safe because each 
company decides for itself what mate- 
rial should be contributed to the li- 
brary and, therefore, might be used by 
others. Cost of reproduction is met by 
the borrower. 

How does the system work? The 
experience of a Canadian refinery 
which had a difficult training problem 
is an illustration. 

[he firm’s management had decided 





The Texas Co 


The Texas Co 


Basic training courses in: 








Basic training course in boiler shop layout practices 


CRAFTSMEN, GENERAL 


Bearings—designs and uses for machinists 
Blueprint reading and interpretation 
Centrifugal pumps 

Care and operation of compressors 
Machine shop layout 
Materials—standards, properties and uses 
Mechanic seals for centrifugal pumps 


Power units (steam 
Reciprocating pumps 


Rotary pumps 


Shell Oil Co 


in the Californi 
Management teamwork 
umwork of California Standard, 1949 


management t 


Here's What You Can Get from the Library 


BOILERMAKERS 


turbines ) 


MANAGEMENT 


{tlantic Ref ( Cities Service Refining Corp 
antic Kefining oO ‘ 
: Basic Management training program, 1952 
Carpentry traming program for job and zone foreman instructors < 
Management development program leaders program, 1950 
rhe Texas Co Esso Standard Oil Co 
Basic training courses in: Conference leadership. A text and reference to assist in the de 
Bill of material interpreation and blueprint reading velopment of conference leaders for training programs, 1952 
. e J > , , 
Construction materials and their properties Humble Oil & Refining Co 
Hand and power tools and their uses Foundations in Management, 1947, 1948 and 1950. A series of 
Mechanics of the steel square lectures delivered before management groups 
VUcKee {rthur G. and Co 
Orientation and indoctrination series, 1953 


Blueprint reading and interpretation Conference chairman and instructors manual, by G. P. Koch 
1949 
ELECTRICIANS Conference leade background information on day to day 
written communications, 1950 
Sinclair Refir Co Conference leader's guide for 1952, Shell's 40th year 
Electrical trainees’ on the job manual Conference outlines. What makes people tick 
Training course for electricians and linemen The behavior pattern, 1949 
The grouch, the daydreamer, the know-it-all, 1949 
MACHINISTS The troublemaker, the timid soul, the worrier, 1949 
McKe. trther G. & C. Program for security, 1953 
recht gia 3 aries : , Socony-Vacuum Oil Co 
cern ee y, a llilapaaaeaaa ll aaa sian lips on talking 
Standard Oil Co California 
] Texas Ce The management guide—an organization and administrative aid 


1 Standard Co., 1948 


pamphlet outlining the objectives of 


REFINERY PRACTICES AND PROCESSES 
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How to train refinery 


McKee 
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engineers in distillation 
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to set up a petrochemical branch in 
Alberta and was going to have to hire 
operating personnel with little experi- 
ence of refining. The company hoped 
to be able to set up an intensive pro- 
gram for training the new men during 
their first few months of employment. 

Training aids were needed covering 
both general refining practices and the 
operation of specific pieces of equip- 
ment—centrifugal and _ reciprocating 
pumps, compressors, fractionation col- 
umns, heat exchangers, etc. 

The company’s training supervisor 
could find only a small part of the 
needed texts in the firm’s own files. He 
sent a letter stating the problem to the 
API library. The inquiry was answered 
promptly with a list of works on these 
topics in the library—this was before 
the recent index was published. 

From this list the training supervisor 
chose and requested a number of 
items. After examining them he de- 
cided to reproduce the contents of sev- 
eral of the most useful. As will usually 
be the case, the texts had to be modi- 
fied in some respects so as to fit the 
plans and organization of the com- 
pany. Also, the supervisor was not able 
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How to Use the API 
Training Library 

Contributions to the API Li- 
brary of Training Materials must 
meet only one requirement; they 
must be of a size to fit on a stand- 
ard library shelf (12 x 18 in.). In 
addition, it is requested that three 
copies of each item be furnished, 
if possible. 

Both contributions and re- 
quests for material to be _ bor- 
rowed should be addressed to the 
Librarian of the American Petro- 
leum Institute, 50 West 50th St., 
New York 20, N. Y. 





to find material on every job for which 
training was necessary. Nevertheless, 
using the library’s resources offset a 
substantial part of the time and cost 
involved in organizing such a program, 
and it’s likely that the final plan was 
better for having been developed out 
of the experience of many firms. 
The library can be useful in many 


other ways. For instance there was the 
professor at a well-known college of 
engineering who had to organize and 
give a course on the internal combus 
tion engine. He requested and was sent 
material on the functions of these en- 
gines in the refinery and their con 
struction, fuels and lubricants. 

Another man, an official of a small, 
independent refinery, evaluated the 
service as an aid to the new firm which 
is dealing with operating and training 
problems for the first time or with 
problems that are peculiar to the area. 
Management at this company hopes to 
utilize some of the techniques other 
refineries may have worked out while 
operating under similar conditions. 

Consideration of the project began 
as early as 1951, when the committee 
on training of the API’ Refining Divi- 
sion decided that a system should be 
set up to inform the industry about 
the training aids in use. A subcommit- 
tee on training literature was estab- 
lished. It came up with the recom- 
mendation for a source library of these 
materials. The final decision was for a 
central collection in New York at the 
API headquarters. 





Revised codes and code interpretations for unfired pressure vessels 
and pressure piping, by Frank G. Williams, Taylor Forge and 
Pipe Works 

Magnolia Petroleam Co 

Fundamentals of refining, 1953 

Pan American Refining Corp 

Basic training manual—operating departments 

lraining activities 1951-52 

Standard Oil Co. (Ohio) 

Refinery crude unit operating manual, 1952 


Texas A. & M. College 


Vocational training, fundamentals of 
general refining practices 


1 An over-all picture of a refinery and the processes involved 
2 Crude oil—the primary charge stock to the refinery 

3 Distillation 

4 Processing and disposition of light hydrocarbons 


S Polymerization 
6 Cracking, thermal and catalytic 
Treatment of petroleum stocks lighter than lube oils 
8 Lubricating oil evaluation and non-solvent treating 
9 Dewaxing and solvent treating processes 
10 Petrochemical and other processes 
11 Heavier products, fuels and certain by-products 
12 Refrigeration in the refinery 
13 Metallurgy and corrosion in the refinery 
| 


4 Personnel and auxiliaries required to operated a refinery 


MISCELLANEOUS 


Correspondence 
Standard Oil Co. of California 
Correspondence handbook—basic principles of good letter writ 


ing and their application to company requirements, 1949 


Corrosion 
Bridgeport Brass Co 
Technical handbook, revised 1952 
Condenser and heat exchange tube handbook, 1953 


Driving 
Esso Standard Oil Co 
Driver testing and training, 1951 
Manual for safety training of lift truck operators 


Films and Audio-Visual Aids 
Socony-Vacuum Oil Co 
Audio-visual aids Buere’s guide 
Film catalog 
Practical use of audio-visual aids in industrial training, 1949 
The what and why of audio-visual aids 


Personnel Relations 
Standard Oil Co. of California 
Company's personnel relations program—a summary of talks, 
1949 
Here’s your opinion—results of 1951 employee opinion poll 
Piping and Tubing 
Babcock & Wilcox 
Properties and methods of working seamless and welded tubes 
and pipes of the B&W stainless Croloys 
Methods of working seamless tubes and pipes of the intermediate 
B&W Croloys 
Properties and methods of working seamless tubes and pipes of 


the B&W Nicloys 


Properties of carbon and alloy seamless steel tubing for high 
temperature and high-pressure service 
Supervisors 


Esso Standard Oil Co 

Basics of supervision 

Supervisor training, 1949 

Humble Oil & Refining Co 

Fundamentals of supervision, Vols. | and 
The Texas Co 


Procedure manual supervisory program 


Safety 

McKee, Arthur G. & Co 

(See under Refinery Practices and Processes) 
Technical 


Esso Standard Oil Co 
Fechnical training program, Baltimore refinery 
Welding 

Socony-Vacuum Co 

rrainers guide for electric arc-welding programs, 1950 
Work Sheets 

Socony-Vacuum Oil Co 

Job methods work sheet 








PETROLEUM PROCESSING, May, 1954 


ecial Section on... iy 


. 











API Catalyzes Refining Progress 


By JOHN W. NEWTON 


Vice President for Refining 
American Petroleum Institute 


| IKE the catalysts the oil compa- 
4 nies use in processing, the Amer- 
ican Petroleum Institute Refining Di- 
vision functions to enlarge and speed 
up the flow of essential technical in- 
formation and data to the petroleum 
refiners. This swift dissemination of 
fact and opinion has put the refining 
industry in the forefront of the quick 
idaptation of better equipment and 
improved techniques. 

The Producing and Marketing Divi- 
sions of the API operate along the 
same lines as Refining. The constant 
assembling of fundamental knowledge 
in all branches of the petroleum indus- 
try under the sponsorship of the API 
in effect spreads the work of solving 
common technical problems. This 
ichievement has made the API unique 
among industry associations in the 
country 

It is not the Refining Division’s 
purpose nor practice to discuss com- 
petitive problems or _ information; 
rather, the work of the Division offers 
every refiner solid facts from which 
he individually can find ways to im- 
prove his products’ quality, increase 
his operating efficiency, better his pub- 
lic relations and accomplish many 
other objectives. 

[he current and recently completed 
work of the Division will receive con- 
tinued interest as additicns are made 
to this. existing reservoir of techno- 
logical fact. A review of these projects 
will show some of the directions in 
which they are most likely to benefit 
refiners and, through them, the US. 
public. 

Automotive Fuels: For many years, 
in cooperation with the auto makers, 
the Division has sponsored research 
projects dealing with equipment, lu- 
bricants, and fuels. These have re- 
sulted in direct gains for the motoring 
public through advanced engine de- 
sign and more effective petroleum 
fuels. They have permitted refiners to 
plan production of higher quality fuels 
ind carry these production changes 
out efficiently and economically. In 
ddition to the civilian effort, a large 
segment of this research has been 
devoted to defense activities, which 
even more vitally affect the essential 
public interest 

Ihe Division, working through the 
Southwest Research Institute in San 
Antonio, Texas, has investigated some 
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190 individual cars covering 19 makes 
and yearly models ranging from 1946 
to 1952. Eight oil companies furnished 
fuels with widely varying character- 
istics. 

Vapor Lock and Cold Starting: Of 
basic importance have been the re- 
cent investigations into vapor lock 
and cold-starting characteristics of 
military vehicles. In the summer of 
1951 and winter of 1951-52, exhaus- 
tive tests were made on 12 different 
types of military vehicles. Using a 
great many commercial petroleum 
fuels, the tests gave direct results in 
the form of improvements in the fuel 
injection systems and in a description 
of the gasoline properties that would 
give best performance. These were 
carried On under various conditions. 

Diesel Fuels and Lubes: Research 
activities on diesel problems have 
extended to military aircraft engine 
design, fuels and lubrication. Combat 
vehicles of all types have been placed 
under various studies as the Division 
of Refining has extended its coopera- 
tive efforts with various segments of 
the Armed Forces. 

An example of this continuing pro- 
gram is the current work of establish- 
ing, with U.S. Army Ordnance, the 
proper engine-lubricating oil relation- 
ship in air-cooled tank engines. 

Other projects have looked into the 
storage stability of diesel fuels, gaso- 
lines and jet fuels—work which has 
resulted in vast savings of product 
and energy. 

Public Relations: The AP/’s Oil 
Industry Inforrnation Committee, itself 
not a part of the Division of Refining, 
has done some notable work in edu- 
cating both the public and the oil 
industry. 

This educational program has al- 
ready had some distinct benefits in 
improving the industry’s relations with 
the public. It is not, however, the only 
way in which the API has had influ- 
ence in gaining public confidence and 
appreciation for the refiner. Many 
segments of the various research pro- 
grams have dealt with problems of 
direct concern with these relations. 

Refinery Waste Disposal: One of 
the most important of these has been 
the continuing program of investiga- 
tion into the technical problems of 
refinery waste disposal. 

While the major portion of the na- 
tion’s refining capacity is concentrated 
in relatively few areas, the nation 
as a whole is becoming increasingly 
conscious of the over-all task of main- 


taining cleanliness of streams and air 
at high levels of purity. The oil in- 
dustry shares with all others this re- 
sponsibility. Anyone familiar at all 
with the steps taken in recent years 
can attest to the sincerity and aggres- 
siveness with which the oil companies, 
individually and jointly, have accepted 
their portion of the task. 

The development of technical infor- 
mation dealing with the treatment of 
refinery waste products has been one 
of the longest established goals of 
the Division of Refining. 

The Committee on Disposal of 
Refinery Wastes, through its support 
of research projects in leading research 
institutions and by free exchange of 
industry “know-how,” has helped keep 
the refining branch abreast of modern 
technology in both water and air pol- 
lution abatement. 

Product Testing: Almost at the op- 
posite extreme, in so far as public 
attention is concerned, is the Divi- 
sion of Refining’s work in the meas- 
urement, sampling and testing of pe- 
troleum and its products. 

Of particular importance, as an 
example, is the work done on pressure- 
temperature relations of petroleum 
mixtures, a project undertaken in 1949 
at Northwestern University. When 
completed — perhaps in 1954 — this 
study will undoubtedly have yielded 
information of extreme value to design 
engineers in many industries. 

Central Abstracting: Another en- 
deavor initiated by the Division is the 
Central Abstracting Service. Culmi- 
nating a cooperative study by oil tech- 
nologists, the API has started a service 
aimed at furnishing weekly abstracts 
of 100 leading U.S. and foreign tech- 
nical publications to subscribers. 

Employee Training: In employee 
training, the Division of Refining has 
accumulated training literature and 
counseled with the pump manufactur- 
ers and other suppliers on making 
their training literature more effective. 

The list of such contributions can 
also include providing the industry 
with viscosity sampling materials, and 
with engineering techniques for greater 
safety. 

The fundamental knowledge con- 
stantly being assembled under API 
sponsorship has immediate and direct 
meaning in the refiner’s search for 
technological improvement. Its impor- 
tance can be recognized only by its 
use and by furtherance of its con- 
tinued gathering through wholehearted 
support of the API program. 
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API Committee Activities—1953 


Annual progress reports on programs under way 
by Refining Division technical committees 


® One of the most important activities of the 
American Petroleum Institute Division of Refin- 
ing is to organize and coordinate various tech- 
nical committees, which carry out studies and 
projects of mutual interest to the petroleum 
processing industries. To acquaint the industry 
more fully with the work of these committees, 
these progress reports have been prepared for 
us by the chairmen, with the cooperation of 
W. T. Gunn, director of the Division. 


JOHN W. NEWTON 


from Texas A&M. He 
for 2 years, and then 


company in 1938, and 


Chairman, General Committee 


Mr. Newton, Mongolia 
mont, received a degree in chemical engineering 
taught chemistry there 
joined Magnolia as a 
chemist in 1914. After successive promotions, he 
became a director and 


Petroleum Co., Beau 


vice president of the 


and manager of refining. 


now vice president 





ELLIOTT B. McCONNELI 
Chairman, Advisory Committee 


Mr. McConnell, Standard Oil Co. (Ohio), grad 
uated from Cornell University chemical engi 
neering school in 1923 and was employed by 
Standard Oil Co. (N. J.). In 1928 he joined 
Standard of Ohio as assistant to the vice presi- 
dent in charge of manufacturing, was made 
general manager of the manufacturing depart 
ment in 1945, and in 1946 was appointed vice 
president and elected a director 


CHARLES M. RIDGEWAY 
Chairman, Program Committee 


Mr. Ridgeway, Pure Oil Co., Crystal Lake, IIL., 
received a B.S. in chemical engineering from 
the University of Michigan. He has been with 
Pure since 1932, in various capacities at the 
company’s refineries and in the Chicago office. 
From 1942-43 he served with PAW, returning to 
Pure as technical assistant for the refining de- 
partment. Since 1949 he has been manager of 
the research and development laboratories 





Automotive Research 


Committee 


HE Automotive Research Com- 

mittee continued to sponsor 
studies and investigations to promote 
improvements in fuels and lubricants 
and their more efficient utilization. 
Many of the research projects were 
carried out by the Coordinating Re- 
search Council under the joint spon- 
sorship of the American Petroleum 
Institute and the Society of Automo- 
tive Engineers and are of considerable 
benefit both to the petroleum and au- 
tomotive industries. 

Surveys of commercial motor and 
aviation gasoline properties, diesel 
fuels and turbine fuels are made an- 
nually by the U. S. Bureau of Mines 
with the cooperation of the Automo- 
tive Research Committee and distri- 
buted to the automotive and petrole- 
um industries. The desirability of in- 
cluding residual fuels in future sur- 
veys is being considered 

Vapor lock studies conducted by 
the Southwestern Research Institute 
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were concluded during the year and 
a final report is in preparation. A new 
volatility project which will include 
studies on vapor lock, stalling and 
hot starting has been inaugurated by 
CRC. 

Among the more important CR(¢ 
projects is a study of the storage sta- 
bility of motor gasolines, turbine fuels, 
and diesel fuels. This study was ini- 
titated primarily at the request of the 
military services, but is yielding in 
formation of considerable interest 
commercially. Other fundamental fuel 
studies include projects at the Massa- 
chusetts Institute of Technology and 
the University of Wisconsin for de 
veloping techniques and apparatus for 
the instantaneous measurement of gas 
temperatures inside the combustion 
chambers of internal combustion en- 
gines. In cooperation with the U. S 
Bureau of Mines, fundamental inves- 
tigation of ignition quality of diesel 
fuels is being continued using a con- 





C. E. DAVIS, Chairman 


Mr. Davis has been with Shell Oil Co. since 
1917, starting as a clerk in the Cushing, Okla., 
refinery. He moved to Wood River, to Houston, 
to St. Louis, and in 1943 was made general 
manager of the manufacturing department in 
New York. He became assistant to the vice 
president in charge of manufacturing in 1949. 


R. C. ALDEN 
Chairman, Subcommittee on Fuel Surveys 
(see photo, Committee on Petroleum Products 


stant volume bomb procedure. 

In motor gasolines major emphasis 
has been placed on the phenomenon 
of preignition and its relation to oc- 
tane requirement. Investigation of tur- 
bine fuels covers high temperature 
volatility characteristics and the rela- 
tionship between combustion charac- 
teristics and turbine efficiency, includ- 
ing depositing tendency. In the Diesel 
fuel field the full scale tests on rail- 
road Diesel engines has entered the 
final phase and a progress report on 
the first phase has been issued to the 
participants. 

Lubrication projects currently in 
progress inciude a study of engine 
lubricant relationships and a _ new 
project on gear lubricants. A design 
for a new test engine for evaluating 
the performance of engine lubricants 
has been finalized and a supplier has 
been selected on the basis of price 
and ability to conform with the com- 
mittees’ requirements. 


~ 
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Smoke and Fumes 
Committee 


, HI 


tee was formed in 


Smoke and Fumes Commit- 
1952 for the 
research on 
the growing problem of air pollution 
The research program adopted by the 


purpose of sponsoring 


committee was designed to develop 
information on the 
ir pollution in urban areas and to 
obtain reliable 


basic causes of 


data concerning the 
contributions to the problem of both 


the petroleum industry and its 


Cus- 
tomers 

The funds for use in financing the 
Committee’s program made 
January 1, Some 
three weeks later, the Executive Com- 
mittee met with the Director, Division 
of Refining, and the Executive Secre- 
tary and appointed an ad hoc five- 
Technical Advisory Committee 
Executive Secretary in 
selecting the research institutions best 
qualified to conduct research on the 
projects it was proposed to establish 
Ihe Technical Advisory 
held its first meeting in 
Director, 
ing, and the 


were 


ivailable on 1953 


man 


to assist the 


Committee 
February, 
Refin- 
Secretary in 
It was recommended that 
several additional institutions be con- 
tacted in regard to 


with the Division of 
Executive 


attendance 


certain projects 
before final decisions regarding their 
placement were made. 

These recommendations were fol 
lowed and, at the second meeting of 
the Executive Committee in April, 
final recommendations made 


concerning the location and proposed 


were 


cost of 11 research projects 

The recommendations presented to 
the Executive Committee were accept- 
ed by it, and the task of 


covering the 


negotiating 


contracts projects was 


begun with the institutions selected 
Research work under the first con- 
tract signed began on May 1, 1953 


Research projects 


institutions 


were placed at 
seven 

| The Industrial Hygiene Founda- 
tion of America, Inc 
the site of a 
and 


was chosen as 
project for the selection 
demonstration of the method 
most suitable to the determination of 
the path of gases after emission from 
a given source 
In setting up this project, it 
soon discovered that no suitable meth- 


was 


od of tracing emissions was available 


ind research would have to be car 
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~ on 


ried out to develop a suitable method 
At present two lines of attack are 
being followed. One of these involves 
the dispersal of mercury vapor from 
a given source and the development 
of sensitive methods for the detection 
of the vapor after subsequent dilution 
by diffusion and convection. The 
other possible and promising method 
of tracing emissions being studied in- 
volves introducing a_finely-divided 
metallic compound into the given 
source. Minute amounts of the com- 
pound carried to distinct locations are 
then recovered by drawing measured 
quantities of the contaminated air 
through filter paper. The metal in 
the samples is then made radioactive 
by exposure to neutrons in the Oak 
Ridge pile. By allowing appropriate 
time to elapse between activation and 
counting, the radioactivity of 





inter- 
fering elements will have disappeared 
by normal decay. Hence, the amount 
of the tracer metal, and its concentra- 
tion in the air volume sampled, may 
be determined by a count of its re- 
maining radioactivity. 

2—The Armour Research Founda- 
tion was selected for two projects. 

One of these projects has for its 
objective the development of an an- 
alytical method for the determination 
of small amounts of ozone in polluted 
industrial atmospheres. The stipula- 
tion made that the method de- 
veloped should depend, if possible, 
upon physical rather than chemical 
properties of ozone and thus be spe- 
cific for ozone 

The other project has for its ob- 
jective the determination of the quan- 
tity and types of partially oxidized, 
thermally cracked and unchanged hy- 
drocarbons present in the effluent gases 
from various types of 


was 


domestic and 
industrial devices burning petroleum 
products. It appears that research on 
this project will be completed at the 
end of one time. The results 
of the study indicate that air pollution 
resulting from unburned  hydrocar- 
bons, cracked hydrocarbons and par- 
tially oxidized hydrocarbons from the 
burning of petroleum fuel is insignifi- 
cant in cities of 


year’s 


more than one mil- 
lion population which use petroleum 
products exclusively 
industrial fuel 


as domestic and 





W. L. STEWART, Jr., 
Mr. Stewart, Union Oil Co. of California, Los 
Angeles, attended Stanford University and was 
graduated by M.LT. in 1923. He began with 
Union Oil the same year and worked as a re 
search assistant until 1925, when he became sec 
retary of the manufacturing committee. In 1927 
he was promoted to 
elected a director. He 
manutacturing a yeal 
1930 and, in 
vice president 


Chairman 


executive assistant and 
became a 
later 


1942, the 


director of 
a vice-president in 


companys executive 


- 


3—The Kettering Laboratory of the 
University of Cincinnati was selected 
as the site of a project involving a 
survey of the ozone content and ozone 
forming capacities of the atmospheres 
of selected industrial cities. 
Ten cities were selected for 
and the work in five of 
has been completed 


survey 
these cities 
The preliminary 
results indicate that, contrary to what 
has been believed in the past, Los 
Angeles may not be unique in respect 
to the high ozone content of its at- 
mosphere. 

4—The Engineering 
Station of the 


Experiment 
University of Illinois 
was chosen as the location of a project 
for a study of the effect of nitrogen 
oxides, nitric and various par- 
ticulate matter upon the sulfur diox- 
ide-sulfur trioxide equilibrium in an 
atmosphere irradiated by sunlight. 
Exceptionally 


been 


acid 


good 


this 


progress has 
project, the first 
portion of the already having 
been completed. The preliminary re- 
sults indicate that in sunlight, in the 
presence of water vapor and nitrogen 
oxides in 


made on 
study 


concentrations which may 
exist in polluted atmospheres, the ox- 
idation of sulfur dioxide to sulfur tri- 
oxide is a very reaction, only 
about 0.1% of the amount of sulfur 
dioxide present being oxidized to sul- 
fur trioxide during each hour of reac- 
tion time. 

5—The Franklin Institute was 
chosen to study the reactions occur- 
ring in sunlight between nitrogen di- 
oxide and hydrocarbons of the various 
types present in gasoline, as well as 
the reactions occurring between ozone 
and hydrocarbons of the same type. 


slow 


These studies are being carried out 
by the aid of infrared 


spectroscopy. 
Preliminary results 


indicate that the 
reaction products of the nitrogen di- 
oxide hydrocarbon are quite 
easily identifiable. However, at the 
present time some uncertainty remains 
concerning the identity of some of the 
products formed in the reaction be- 
tween ozone and certain types of hy- 
drocarbons 

6 The University of Wisconsin 


also was selected as 


systems 


an additional site 
for the study of the reactions occur 
ring between nitrogen dioxide and hy- 
drocarbons 
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Petroleum- Processing Special Section on... fiy 


WILLIAM NADEN, Vice Chairman 
Mr. Naden, Esso Standard Oil Co., New York, 
joined the company over 20 years ago. His first 
post with Esso was as a chemist in the Everett, 
Mass., refinery. Between 1934 and 1944 he was 
general superintendent of the Everett and Balti 
more refineries, and in 1944 was made manager 
of employee relations. Two years later he be- 
came a director, and in 1949 was named a vice 


VANCE N. JENKINS, Executive Secretars 
Mr. Jenkins, Union Oil Co., of California, Brea, 
Calif., was graduated in 1918 from Southwestern 
University, Georgetown, Texas, with a B.A. in 
chemistry. After brief periods with The Texas 
Co. he left to teach and study at Emory Uni 
versity during 1920-21, and to attend the gradu 
ate school of chemistry at the University of 
California during 1921-22. From 1922 to 1930 











ment in 1950 


H. G 





B.A 
Chairman, Project 
Mr. Fries, California 
mond, Calif., received 


fornia Research Corp 





R. N 
Project 
No 


Chairman 


versity in 1930. He 





Because of the fact that nitric acid 
is a more probable constituent of the 
amosphere than nitrogen dioxide when 
ozone is present, the work at the Uni- 
versity of Wisconsin will be concerned 
chiefly with nitric acid reactions. This 
project was the last one to be acti- 
vated and, hence, no preliminary re- 
sults of great importance are yet avail- 
able. 

Stanford Research Institute was 
selected as the site of two projects. 

Because this institution already had 
laboratory facilities in the Los An- 
geles area, it was given the problem of 
determining the mechanism of the for- 
mation of ozone in polluted industrial 
atmospheres. Its second assignment 
was the development of a method for 
the determination of the amount of 
total organic substances in polluted in- 
dustrial atmospheres. 

Considerable been 
made on both phases of this project 
Preliminary data indicate that contrary 
to published statements and popular 


progress has 
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president in the manufacturing department. He 
was appointed general manager of the depart 


VESPER 
idvisory Committee 
Research Corp., San 


Chairman, Technical 
Mr. Vesper, California 
Francisco, was graduated by California Institute 
of Technology in 1922 and has been with Stand 
ard Oil Co. of California since. In 1931 he was 
transferred from manager 
branch of Standard’s research and development 
department to San Francisco, aS assistant to 
the general manager of the department. He was 
elected president of California Research Corp., 
Standard’s research affiliate, 


FRIES 
idvisor) 
Research Corp., Rich 
B.S. and Ph.D. from 
the University of California, Berkeley. In 1943 
he was employed by the Manhattan Project, for 
which he conducted research in plutonium sepa 
ration processes at the University of Chicago 
Oak Ridge and Hanford. In 1945 he joined Cali 
a research chemist 


Mr. Giles, Standard Oil 
received his B.S. from the South Dakota School 


of Mines, and his Ph.D. from Ohio State Uni- 





of the El Segundo 


in 1945 





Committee No. Il 





GILES 

idvisory Committee 
VIII 

Co. (Ind.), Chicago, 


joined Standard of 


Indiana as a chemist at Casper, Wyo. He was 
transferred in 1934 to the 
and in 1945 was placed in charge of all techni 
cal service activities at the Whiting refinery. In 
1947 he became director 
for all of Indiana Standard’s refineries. 


Whiting laboratory, 


of technical service 


belief, nitrogen dioxide and saturated 
branched chain hydrocarbons play no 
part in the formation of ozone. A 
method of isolating the substance or 
substances which form ozone on ir- 
radiation by sunlight has been devel- 
oped, and it is believed there is a dis- 
tinct possibility of the substance or 
substances responsible being identified 
within the near future. 

It was found possible to modify an 
infrared analyzer for use in the deter- 
mination of total organic substances in 
the atmosphere. The construction of 
an instrument embodying the neces- 
sary modifications will be begun within 
a short time. 

Ever since the original postulation 
of the theory that smog is caused by 
reactions in the atmosphere between 
oxidizing substances and hydrocarbons 
derived from petroleum, there has 
been sharp disagreement concerning 
the degree to which this theory repre- 
sents fact. In particular, there has 
been much argument concerning the 


Chairman, Project 


Chairman, Project 


he was again employed by The Texas Co. He 
began to work for Union Oil in 1932, and 1s 
now supervisor of the research division 


R. M. SHEPARDSON 

Chairman, Project Advisory Committee No. I 
Mr. Shepardson, Esso Laboratories, received a 
C.E. degree from Rensselaer Polytechnic Insti 
tute in 1930, and immediately thereafter joined 
Esso Standard Oil Co. at the Bayway, NJ. re 
finery. In 1935 he was transferred to the Esso 
Laboratories (process division), and in 1947 
was appointed director of these laboratories 


W. J. COPPOC 
Chairman, Project Advisory Committee No. V1 
Mr. Coppoc, The Texas Co., New York, re 
ceived a B.S. from Ottawa University, Ottawa, 
Kans. in 1935 and his M.A. and Ph.D. degrees 
from Rice Institute in 1937 and 1939. He began 
work with The Texas Co. in 1938 while attend 
ing college. In 1944 he was appointed assistant 
to the assistant chief chemist at Port Arthur, 
was transferred in 1949 to the Beacon, N. J., 
laboratories as assistant research director, be 
came associate director in 1951, director in 1953 


HARRY LEVIN 
idvisory Committees 
Nos. lV and \ 


(see photo, Analytical Research Committee) 


K. M. WATSON 
idvisory Committee 


No. VII 


(see photo, Petroleum Products Committee) 


relative amounts of hydrocarbons de 
rived from petroleum and from other 
sources, such as rubbish burning, in 
the atmospheres over our cities. This 
point can be settled by a determina- 
tion of the amount of radioactive car- 
bor contained in the organic material 
in a given atmosphere. It is proposed 
to initiate a project of this kind within 
the near future. 

There also has been a large amount 
of contradictory data presented on the 
subject of visibility reduction caused 
by aerosols resulting from the reaction 
of unsaturated 
ozone 


hydrocarbons’ with 
Some authorities claim such 
reactions in the atmosphere are the 
cause of most of the reduced visibil- 
ity over cities using petroleum prod- 
ucts as the chief fuel. It is proposed to 
establish a project to study the condi- 
tions under which aerosols are formed 
by reaction of unsaturated hydrocar 
bons and ozone, as well as the rate of 
visibility reduction if such aerosols are 
found to form 


~ 
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Committee on 
Refinery Equipment 


HE Committee on Refinery 
Equipment is concerned with 
matters pertaining to the design, con- 
struction, inspection and repair of 
refinery equipment. It fosters the API 
program of standardization in these 
fields where standards do not exist, or 
where the standards developed by 
other bodies do not meet adequately 
the needs of the refining industry. 
It formulates recommended practices 
for industry-wide use in the promo- 
tion of efficiency and safety in refining 
operations. Through its representatives 
in other organizations, it attempts to 
insure that standards developed by 
those organizations are acceptable to 
the petroleum refiner. 
Ihe Subcommittee on 
Equipment, under the 
of L. M. Goldsmith, 
study of the design of 


Electrical 
chairmanship 
continued its 
refinery elec- 
trical installations. Its purpose is the 
development of recommendations 
which can be accepted by the petro- 
leum industry as well as the manu- 


6 
received a B.S 
1932 joined Phillips 


in Borger, 


eries. From 1945-48 


L.M 


Chairman 


Mr. Goldsmith, 
phia, was graduated 
rechnology, 


engineer and vice 


BF 


€ hairman 


Mr, Voss 
ton, attended 
Germany, in 
U.S. in 


in 1923 
at M.LT 
In 1927 he 





I ATI ° Sponsor 
Mr. Tate, Phillips Petroleum Co., 
in electrical and 
engineering from Kansas State College, and in 
an engineer 
rience in refining operations includes 12 years 
Texas, and Okmulgee, 


representative in Mexico 
tlesville in 1949 to take his present position as 
manager of the refining department 


GOLDSMITH 
Subcommittee on Electrical 
Equipment 

Atlantic Refining Co., Philadel 
from 
which later 
honorary degree of doctor 
neered the adaptation of the diesel-electric drive 


bestowed on him the 


to tow-boats and medium-size ocean-going ves 
sels in 1923 and was an early 
tric welding for pipe lines 
president of 


VOSS 
Subcommittee on 
Equipment 
Humble Oil and Refinin 
Fechnical University of 
1913-14, 
1916. He was 
with a B.S. in 1918, and the University of Paris 
awarded him a doctorate in physical chemistry 
He returned to the U.S. as an instructor 
during 1923-24, then joined Humble 
became chief 


before 


facturers of equipment and the proc- 
ess plant contractors. It is expected 
that this work will culminate in a 
manual of recommended practices for 
electrical installations in refineries. 
The Subcommittee on Mechanical 
Equipment, E. F. Voss, chairman, 
worked in cooperation with the Manu- 
facturers Subcommittee on Centrifu- 
gal Pumps, Lynn Sawyer, chairman, 
on Specifications for Centrifugal 
Pumps for General Refinery Service. 
The specification is complete and is 
now in the process of being printed 
The Subcommittee on  Pressure- 
Relieving Systems, under the chair 
manship of J. C. Souder, continued 
in its effort to formulate a workable 
recommended practice for the design 
and construction of refinery pressure- 
relieving systems. At present, the 
greatest effort is being expended to- 
ward obtaining agreement on certain 
controversial design data relative to 
heat input to vessels involved in fires 
Ihe Subcommittee on Unfired Pres- 


Bartlesville, 
mechanical 

His expe 
Okla., refin 


was Phillips’ special 
He returned to Bar 


Drexel Institute of 


of science. He pio 
idvocate of elec 


He is Atlantic’s chief 
manufacturing 


Mechanical 


Co., Hous 
Aachen, 
coming to the 
iduated from M.1.T 


reinery engineer, 

















R. H. VENN, Chairman 
Mr. Venn, Humble Oil and Refining Co., 


Hous- 
ton, received a B.S. from Wayne University and 


an M.S. from M.LT., the latter in 1934, and 
started with Humble Oil as a junior chemical 
engineer at the Baytown refinery. In 1938 he 
became section head of the technical service 
division, was promoted to senior project engi- 
neer in 1942, and in 1945 was named technical 
assistant to the director in charge of refining. In 
1950 he was named manager of refining opera- 
tions 


sure Vessels, N. J. Rees, chairman, 
has been considering certain proposed 
supplements to the API-ASME Code 
for Unfired Pressure Vessels having 
io do with materials, nozzle reinforce- 
ment, and inspection rule changes. 
Study groups are considering the gen- 
eral subject of welding quality, the 
design of alloy-clad vessels, and the 
fabrication of low chrome-moly ves- 
sels. The subcommittee also is work- 
ing toward the development of a 
specification for graphitization-resist- 
ant steel. 

The Subcommittee on Low-Pres- 
sure Storage Tanks, under the chair- 
manship of W. L. Bowler, in coopera- 
tion with a Manufacturer’s Subcom- 
mittee, H. C. Boardman, chairman, 
is reviewing a final draft of recom- 


mended rules for the design, con- 
struction, and inspection of large, 
low-pressure welded storage vessels 


for service at pressures above the lim- 
itation of API Standard 12C, but be- 
low the range of the API-ASME Code 


H. G. MANGELSDORF 
Chairman, Subcommittee on Corrosion 

Mr. Mangelsdorf, Esso Standard Oil Co., New 
York, a graduate of Kansas State College, has 
an M.S. in fuel and gas engineering from M.I.1 
He joined Esso in 1934 at Baton Rouge, where 
he subsequently became manager of the chemi- 
cal products division and later general super 
intendent of the petroleum products division 
In 1950 he was appointed general superintend 
ent of the Bayway refinery. He was named man 
ager of east coast manufacturing in 1952 


G. N. EHLY 
Chairman, Subcommittee on Instruments 
Mr. Ehly, Atlantic Refining Co., Philadelphia, 
received a diploma in mechanical engineering 
from Drexel Institute of Technology in 1933 
and completed a 3 yr. course in petroleum refin 
ing at Pennsylvania State College in 1943 He 
was employed by Atlantic in 1933 at the Phila 
delphia refinery, and in 1939 became senior test 
engineer of the mechanical laboratory section 
mechanical department. In 
the department’s instrument 


1946 he was made 


section supervisor! 


LYNN SAWYER 

Chairman, Manufacturers’ Subcommittes 
Centrifugal Pumps 

Mr. Sawyer, Byron Jackson Co., Los Angeles, 
secured his electrical and mechanical engineer 
ing education via extension courses. In 1929 he 
was employed by Byron Jackson as sales engi 
neer. He was promoted to branch manager in 
1933, and in 1938 was transferred in this capac 
ity to New York. He became general manager 
of the pump division in 1943, a vice president 
in 1945, and board member in 1952 
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Petroleum Processing Special Section on... fy 


J. C. SOUDER 

c hairman, Subcommittee on 

Pressure-Relieving Systems 
Mr. Souder, Standard Oil Development Co., 
Linden, N.J.. was graduated by Virginia Poly- 
technic Institute with an M.E. in 1929. He 
joined Standard Oil Co. (N.J.), and was as- 
signed to the development company. After three 
years aS an inspector with the refinery equip 
ment group he transferred to the Aruba, N.W.L., 
refinery. Since 1946 he has been with SOD as 
an engineering consultant. 





W. L. BOWLER 

Chairman, Subcommittee on 

Low-Pressure Storage Tanks 
Mr. Bowler, Pure Oil Co., Chicago, was gradu- 
ated from Lehigh University in 1922. For two 
years he was with the Chile Exploration Co., 
and from 1926 to 1930 in the inspection depart 
ment of Jersey Standard. After three years with 
the Taylor Forge and Pipe Works he joined 
Pure, and since then has been concerned with 
general refinery problems and plant mainte- 
nance 





for Unfired Pressure Vessels. 

The Subcommittee on Corrosion, 
H. G. Mangelsdorf, chairman, fosters 
the study of corrosion of refinery 
equipment. 

The Subcommittee of Refinery In- 
spection Supervisors, W. K. Brown, 
chairman, is concerned with the writ- 
ing of Recommended Practices for 
Refinery Inspections. Parts I through 


brittle fracture. 


Bungay, chairman, 






ship of C. H. Samans is gathering in- 
formation on storage tank failures by it recommended that provision be 


[he Subcommittee on Valves, R. H. 
cooperates with 
the Manufacturer’s Subcommittee, un- 
der the chairmanship of W. P. Kli- 
ment, to perpetuate the valve stand- 
ards which are considered acceptable 
to the petroleum industry. 


: L. P. STILLMAN 
Chairman, Manufacturers’ Subcommittee on 
Safety and Relief Valves 

' Mr. Stillman, Manning, Maxwell and Moore, 
a Tulsa, holds a B.S. from lowa State College 
He spent five years as an operator of pressure 
as stills for the Cities Service refinery in East Chi 
— cago, Ind., and two more years in the com 
pany’s Tulsa office. After two years with an 
engineering firm, he joined Manning, Maxwell 
and Moore as a sales engineer and became 

R manager of the products division. 

H. C. BOARDMAN 

Chairman, Manufacturers’ Subcommittee on 
Low-Pressure Storage Tanks 
Mr. Boardman, Chicago Bridge and Iron Co., 
Chicago, received a B.S. degree in civil engi 
neering in 1910 and a C.E. degree in 1926 from 
the University of Illinois. He worked for Chi 
cago Bridge and Iron from 1910 to 1916 and 
from 1926 until the present. During the latter 
period he served as research engineer and, since 
1945, as the director of research 


& 


purtenances and openings. Last year, 


made on cone-roof tanks for attach- 
ment of cables for painters, inspectors 
and maintenance men’s scaffolds and 
that the number, size and location of 
manholes and cleanout openings be 
referred to the Committee on Tank 
Cleaning. 

The Subcommittee on Instruments 


V have been completed. A Designer’s 
Subcommittee, under the chairman- 
ship of J. H. Rickerman, is working 


The Subcommittee on Tank Acces- 
sories and Cleanouts, E. E. Kerns, 
chairman, has as its objective the 


has completed its work in the prepa- 
ration of Part V, Instruments, of the 
Recommended Practices for Refinery 





with Mr. Brown’s group. 
A study group under the chairman- 


W. K. BROWN 
Chairman, Subcommittee on Refinery 
Inspection Supervisors 
Mr. Brown, Standard Oil Co. (Ind.), Whiting 
is a graduate of the University of Texas, where 
he received his B.S. in 1925, and of the Univer 
sity of Illinois, with a M.S. in 1927. Except for 
two years with a firm of consulting engineers 
he has been in the engineering division of Indi 
ana Standard’s Whiting refinery. He has been 
assistant chief engineer in charge of the plant 
engineering department since 1945 








E. E. KERNS 
Chairman, Subcommittee on Tank Accessories 
and Cleanouts 
Mr. Kerns, Standard Oil Co. (Ohio), Cleveland 
received his M.E. degree from Carnegie Insti 
tute of Technology in 1925. In 1928 he joined 
the Louisiana Oil Refining Corp., eventually 
becoming mechanical superintendent of the Bos 
sier City refinery. In 1934 he was employed by 
Standard, of Ohio. He is presently in charge of 
the materials and equipment section of general 
engineering 





R. H. BUNGAY 
Chairman, Subcommittee on Valves 

Mr. Bungay, Union Oil Co. of California, Los 
Angeles, graduated in 1930 with a B.S. from 
the California Institute of Technology. He was 
employed by Standard Oil of California from 
1930-40, was with the Army from 1940-46 and 
joined Union Oil upon his discharge. At present 
he is supervisor of engineering and construction 
in the manufacturing department, and is in 
charge of design and construction of major 
refinery expansion programs 
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formulation of recommendations rela- 
tive to the standardization of tank ap- 











Inspections. Copies of this Part were 
scheduled to be available May 1. 


J. H. RICKERMAN 
Chairman, Designers’ Subcommittee on 
Refinery Inspections 
Mr. Rickerman, M. W. Kellogg Co., New York, 
received a B.S. in mechanical engineering from 
the University of Illinois and was first employed 
as a steam engineer for Commercial Solvents 
Corp. He joined M. W. Kellogg in 1936, and 
became its chief standards engineer in 1949 
He has also been a part-time instructor of 
graduate courses in petroleum engineering de 
sign at Columbia and New York Universities 


N. J. REES 
Chairman, Subcommittee on Unfired 
Pressure Vessels 
Mr. Rees, Socony-Vacuum Oil Co., New York 
received a B.S. in 1931 and an M.E. in 1932 
from the College of the City of New York. For 
six years he worked with the U.S. Navy Depart 
ment, then in the power industry, and for three 
years with the M.W. Kellogg Co. He joined 
Socony-Vacuum in 1944 and is now design engi 
neer in the refinery engineering division 


W. P. KLIMENT 
Chairman, Manufacturers’ Subcommittee on 
Refinery Valves 
Mr. Kliment, Crane Co., Chicago, started work 
ing for the Crane Co. in 1924, at the age of 2 
and is now engineer of standards in charge of 
the application of codes, specifications, and 
correlative standardization data pertaining to 
the valve and fittings industry 
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Committee on 


Training 


HE Committee on Training is re- 

sponsible for developing and im- 
proving training methods, techniques 
and training aids in the refining indus- 
try. It is also interested in keeping the 
men responsible for refinery training 
informed on the latest developments, 
ind offers assistance in organizing and 
promoting training. The sponsor for 
the Committee on Training is Mr. 
George V. Dunham, Vice-President of 
Socony-Vacuum Oil Co. 

The Subcommittee on Pump Man- 
uals has prepared specifications for 
manuals. Mr. John Stadthert 
and his subcommitte have worked with 
i subcommittee of 
pump manufacturers 
Mr. George V. Shaw. 
tions have been very 


training 


representatives ol 
headed up by 
The specifica- 
well received by 
the pump manufacturing industry and 
the Hydraulic Institute. These Subcom- 
mittees are now preparing general 
training manuals on 

|—Centrifugal Pumps 

2—Rotary Pumps 

}—Reciprocating Pumps 

Mr. Ray 


tee on 


Faller and his Subcommit- 
[raining Literature have an- 
nounced to all members of the Refin 
ing Division, the start of the Training 


Library as a part of the regular li- 
brary of the API. The training mate- 
rial currently housed in the Training 
Library is available to anyone in the 
Refining Industry who is interested in 
training. (A detailed story on this ma- 
terial appears in this issue, pg. 712.) 

Mr. W. W. McMullen, Jr., is chair- 
man of a Subcommittee on Economics, 
which is making a study of what train- 
ing has been done in the refining in- 
dustry in the field of economics. 

Ihe Subcommittee on Committee 
Work, headed up by Mr. Taylor Rush- 
ing, submitted the final draft of a 
booklet entitled, “The Three R’s for 
Committeemen.” The Refining Divi- 
sion felt its members needed a cleat 


picture of their responsibilities. This 
booklet was prepared to meet this 
need. The three R’s referred to in the 


title of the booklet are Responsibili 
Relationships, Rewards. Copies 
of the booklet have been to all 
members of the API. 

A major project undertaken by 
the Committee on Training in Refin- 
ing is the formation of area subcom- 
mittees. The Committee that 
such subcommittees can do a let to 
refinery 


lies, 


sent 


feels 


advance training throughout 


D. S. TURNER, Chairman 

Mr. Turner, Standard Oil Co. (Ohio), Cleve 
land, attended Westminster College and Youngs- 
town College and majored in social science and 
metallurgy, taking his B.S. in the latter. He 
was employed by Carnegie Illinois Steel Corp. 
for 13 years, serving as assistant to the super- 
intendent of the personnel division, and as di 
rector of training in the Youngstown district 
He joined Sohio in 1946 as staff assistant in 
the industrial relations division of the manu- 
facturing department training activities 


the United States. The membership 
of these subcommittees would be com- 
posed largely of the men who are 
organizing, coordinating, and conduct- 
ing training programs at the refinery 
levels. These subcommittees will be 
patterned after the Gulf Coast Sub- 
committee, which has been operating 
for a number of The service 
they have performed in their area has 
proved the value of area subcommit- 


years. 


tees. The chairmen in charge of 
organizing these area Subcommittees 
are: 

Mr. W. O. Barnes—San Francisco 
and Los Angeles areas. 

Mr. E. R. Laminack—New York- 
Philadelphia area. 

Mr. M. L. Mullins—Great Lakes 
area 

Mr. R. H. Gould—Mid-Continent 
area. 

The Committee on Training felt 
there was a definite void of “Case 
Studies” for use in supervisory train- 


ing. The committee agreed to make 
a compilation of problems that have 
occurred in the field of human rela- 
tions in the refining industry. Mr. 
Stadtherr is in charge of collecting 


these cases. 





Committee on 


Analytical Research 


HE Committee on Analytical Re- 
relatively young ac- 
API being an 
cooperative program 
between the government and the pe- 
troleum industry during World War 
Il. Its function is to promote analy- 
tical research in the petroleum in 
dustry and to develop new analytical 
techniques which will aid petroleum 


refining Operations 


search Is a 
tivity in the out- 


growth of the 


The results of its analytical research 


programs are made available to the 
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industry through group 
this subject, which are annually 
at the API midyear meetings; and 
through Analytical Chemistry, where 
the papers presented at the group ses- 
sions are ultimately published. 


sessions on 


held 


Most of the research programs of 
the committee are carried out by 
means of discussion and cooperative 
work in nine subcommittees, which are 
currently engaged in the following 
programs: 

1—The 


Subcommittee on Trace 


( I HEADINGTON, Chairman 
Mr. Headington has been with Atlantic Refin 
ng Co. in Philadelphia since 1929—in the 
research and development department—and was 
made division research director in 1944. He 
received his B.A. from Upper lowa University 
n 1927, and his M.S. in chemistry from lowa 
State College in 1929, studying during 1927 


5 


28 as an industrial research fellow 


Elements in Crude Oils and Catalytic 
Charge Stocks, headed by Harry Levin 
of The Texas Co., is developing quick 
and reliable methods for determining 


minute amounts of metals such as 
vanadium, nickel, iron and sodium 
and others in oil fractions that are 


charged to units employing catalytic 
processes. 

2—The Subcommittee on 
of Cracking Catalysts, headed by 
R. O. Clark of Gulf Research, is de- 


veloping methods for determining 


Analysis 
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1925 
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for 17 
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was promoted to 


engineering 





DUNHAM, Sponsor 
Socony-Vacuum 
is a Cornell University graduate of 1922 
He was employed by the White Eagle Oil Corp 
part of Socony-Vacuum) at its Augusta, 
1925, 
tendent of the firm’s Ft. Worth, Texas, plant. In 
1936 he became manager of Socony-Vacuum’s 
refinery engineering division and later vice chair- 
man of the manufacturing committee in charge 
of refineries in the eastern and central states 


TAYLOR M 
Subcommittee 
Texas Co., 
Southwestern 
He took his graduate work at the Univer 
Texas and the University of 
a public 
In 1943 he became associated with 
Beaumont, 
1945, when he accepted the job of 
supervisor of training for 


W. W. McMULLEN 
Chairman, Subcommittee on Economics Training 
Mr. McMullen, Magnolia Petroleum Co,, Beau 
mont, Texas, was graduated with a B.S. in me 
chanical engineering from Texas A. & M. Col 
lege. He has been with Magnolia at the Beau 
mont refinery since 1947 and was in the engi 


neering department until 1952, 
training 
department 
nance and design engineering and field inspec 


Petroleum 


Oil Co., New 


later becoming superin 





RUSHING 

on Committee Work 

New York, 
University in 


was 


Southern 
school principal 


Texas, remaining 


The Texas Co. refining 


at which time he 
director. With the 


he performed mainte 
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R. R. FALLER 


Chairman, Subcommittee on Training Literature 


Mr. Faller, Ethyl Corp., New York, received his 
B.S. from New York University and his M.S 
from Yale. Ethyl employed him in 1931 as an 


automotive engineer in the Dayton, Ohio, office 
Five later he became division 
manager at Dayton, and in 1939 was assigned 
to the Detroit laboratories as director of train 
ing. In 1945 he became manager of personnel 
and employee relations at the laboratories, and 
was made director of training in 1948 


years assistant 


J.J. STADTHERR 
Chairman, Subcommittee on Pump Manuais 

Mr. Stadtherr, Pure Oil Co., Chicago, was grad 
uated from the University of Missouri with a 
B.S. and took post-graduate work in chemical 
engineering at Ohio State University. From 
1927-37 he was a chemist for Sinclair Refining 
Co. He then joined Pure as a resident chemist 
for the Heath, Ohio, refinery, and was subse 
quently assistant general operating foreman, and 
training Since 1949 he been 
training the refining division 


supervisor has 


director for 


W. W. HITCHCOCK 

Chairman, Subcommittee 
Mr. Hitchcock, Sinclair Refining Co., 
entered the industry in 1920 as a “rough 
neck” in oil field production. In 1921, Sinclair 
employed him as a stillman in its lube oil opera 
tions, transferring him in 1924 to light oil opera 
tions. He was made a foreman of various refin 
ery operating divisions in 1929 and promoted to 
industrial engineer in 1948. In 1950 he was ap 
pointed manager of refinery training and safety 


Studies 
Houston 


on Case 


oul 

















. for the company 
tion work 
W. E. BENNETI GEORGE V. SHAW 
Chairman, Gulf Coast Subcommittee C hairmar Vanufacturers’ Subcommittee on 
Mr. Bennett is supervisor of personnel training . 4 Pump Manuals 
Cities Service Refining Corp., Lake Charles Mr. Shaw, Ingersoll-Rand Co., New York, re 
La. Prior to joining Cities Service in 1944, he _, ceived his technical education at the Polytechnic 
ittended Louisiana State University, served in Institute of Brooklyn. He worked up through 
the merchant marine, and worked in the con ' " the ranks in engineering with the Newburgh 
struction field. After moving through several Ice.Machine and Engine Co. and the Alberger 
mechanical department posts at Lake Charles, Pump and Condenser Co. He has been with 
he took on his current responsibilities. He has Ingersoll-Rand for 35 years and chief engineer 
also served in union contract negotiations for of its pump sales division since 1938 
the firm 
H. Y. HYDE, Sponsor R. J. ASKEVOLD 
Mr. Hyde, Tide Water Associated Oil Co., San Chairman, Advisory Subcommittee 
Francisco, graduated from the University of Mr. Askevold, Pure Oil Co., Crystal Lake, Il 
California in 1926 with a B.S. in chemical engi is also secretary of the Committee on Analytical 
neering, and received M.S. from M.1.T. two ~~ Research. He was graduated from the Univer 
years later. From 1929 to 1946 he was general y at sity of Chicago in 1934, where he was elected 
supervisor of the research and development de to Phi Beta Kappa. After graduation he joined 
partment of the Associated Division of Tide Ps Pure Oil's research and development laborato 
Water. Since 1946 he has been vice president ries as a research chemist. For the past eight 
in charge of manufacturing ~ years he has been director of the analytical 
i * research and service division of the laborat 
$ ies 
these same elements in trace amounts measuring Catalyst properties with the finery products in waste waters. This 
on the catalysts. Obviously, both of aim of selecting the best methods that activity is a part of an intensive in- 
these programs are aimed at an ulti- are available for this purpose. This dustry wide program aimed at the 
mate understanding of which of these work is being conducted with the full prevention of stream pollution. To 


elements act as potsons to the catalysts 
used in the industry and will 
valuable in studies aimed at 
of the offenders. 

3—The Subcommittee on Measure- 
ment of Physical Properties of Crack- 
ing Catalysts, headed by L. Mittelman 
of Tide Water Associated Oil Co.. is 
studying the various methods used for 


be in- 
removal 
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cooperation of the companies who 

are manutacturing these catalysts 
4—-The Subcommittee on Refinery 

Effluent Water Analytical Methods, 


headed by J. B. Rather, Jr., of Socony- 


Vacuum, is concerned with the de- 
velopment of new analytical tech- 
niques for determining minute 


amounts of oil, phenol and other re- 


date this group has developed a num- 
ber of methods for determining 
oil and phenols in very low concen 
trations. 

5—The Subcommittee on Analyti- 
cal Methods for Atmosphere, headed 
by G. R. Lake of Union Oil, is giving 
aid to the Committee on Disposal of 
Refinery Wastes in the field of 


new 


de- 


774 


I he 








G. R 
Pape rs, and on 
Mr. Lake, Union Oil 


-~ Calif., holds a B.S 


Union Oil in 1933 as 





termining hydrocarbons in air and ex- 
pects to be useful in the activities of 
the API Smoke and Fumes Commit- 
tee 

6—The Subcommittee on Determi- 
nation of Sulfur and Sulfur Types, 
headed by B. J. Heinrich of Phillips 
Petroleum, is doing some excellent 
work on the determination of car- 
bony! sulfide, mercaptans, sulfides, 
disulfides, thiophenes, and other sulfur 
compound types. This work is being 
carefully coordinated with the work of 
\PI Project 48 on Sulfur Compounds. 

7—The Subcommittee on Determi- 
nation of Naphthenic Hydrocarbons, 
headed by S. S. Kurtz, Jr. of Sun 
Oil, has been comparing methods used 
in individual laboratories for determ- 
ining cyclohexane and methylcyclo- 
pentane. The program is now being 


Chairman, Subcommittees on Group Session 
for Atmosphere 

1929) and an M.A. in chemistry (1933) from 

the University of Texas. He was employed by 


been a research chemist for the firm. He is now 
supervisor of the research division 


LAKE 
Analytical Methods 


Co. of California, Brea, 
in chemical engineering 


an analyst, and has also 


extended to include C; naphthenic hy- 
drocarbons where agreement between 
laboratories and methods is not ex- 
pected to be as satisfactory as was the 
case with the Cs hydrocarbons. 

8—The Subcommittee on Analysis 
of Oxygenated Compounds, headed by 
W. H. Jones of Esso Standard Oil, 
has been working on improved meth- 
ods for the direct determination of 
oxygen. The group is now turning its 
attention to the determination of func- 
tional groups containing oxygen. The 
quantities of oxygen involved here are, 
in all cases, small. 

9—The Subcommittee on Naph- 
thene Hydrocarbon Type Analysis, 
headed by C. W. Key of Richfield Oil, 
will hold its first meeting in Houston 
in May. It is expected that they will 
be interested in developing analytical 








R. O. CLARK 
Chairman, Subcommittee on Analysis of 

Cracking Catalysts 
Mr. Clark, Gulf Research and Development 
Co., Pittsburgh, received his B.S. and M.S. de 
grees at the University of Nebraska, the latter 
in 1935. Two years later he joined Gulf to 
direct its microanalytical laboratory. In 1943 
he was appointed head of Gulf’s analytical 
methods section, and was promoted to head of 
the analytical laboratory in 1949 


methods for pyrolles, pyridines, etc. 
in hydrocarbon mixtures. 

In addition to the above, a Sub- 
committee on Group Session Papers, 
headed by G. R. Lake of Union Oil 
who is also Vice Chairman of the 
Committee on Analytical Research, 
has organized a Group Session on 
Analytical Research for the Midyear 
API meeting to be held in Houston, 
May 11 of this year. This program 
will include 16 papers on a variety 
of subjects of analytical interest. (Ab- 
stracts of all of these papers appear 
in this issue, beginning on pg. 725 
Ed.) 

Information on the activities of the 
committee may be obtained from 
either the chairman or from R. J. 
Askevold of Pure Oil Co. in Chicago, 
who is secretary of the committee. 





Commiitee on 
Petroleum Products 


yk Committee on Petroleum 
Products is concerned principally 
with matters pertaining to specifica- 
tions, methods of test and methods 
of measurement for petroleum prod- 
ucts. The Committee will serve as 
an advisory committee to other com- 
mittees of the API and also upon 
request to duly authorized govern- 
ment agencies On matters coming 
within its title with particular refer 
ence to quality. 

A “Glossary of Terms Used in Pe- 
troleum Refining’ was published in 
August, 1953. This represented six 
years’ work on the part of the Com- 
mittee. The Glossary has had good 
reception, its sales to date having 
reached 1100. It is fulfilling a long felt 
need in this field. 

Another activity of this Committee 


~~ 
to 
Lo] 


which came to fruition in 1953 was the 
API Technical Abstracting Service. 
An office and staff was set up at the 
API headquarters under Mr. L. C. 
Stork. The first issue appeared Janu- 
ary 8, 1954. The Service abstracts 
about 100 chemical journals and oil 
periodicals. It appears weekly and 
covers items of interest to petroleum 
technologists. The abstracts are 
grouped by subjects rather broadly. 
Each issue shows some improvement 
in the Service so that those now ap- 
pearing are very satisfactory and a 
great credit to Mr. Stork, his staff and 
the API. In spite of the high basic 
subscription price of $3000/year, 
there are now 22 subscriptions and 
it is indicated that this will be a suc- 
cessful venture. 

Considerable valuable data has been 





R. C. ALDEN, Chairman 

Mr. Alden, Phillips Petroleum Co., Bartlesville, 
Okla., is alsc chairman of the Subcommittee on 
Fuel Surveys of the Automotive Research Com- 
mittee. He is a graduate of Lehigh University, 
and has been in the petroleum industry since 
1920. He started with Phillips in 1925 as a se- 
nior chemist on the research staff, and was 
made assistant director of research in 1930, and 
director in 1933, He is now chairman of Phil 
lips’ research planning board 


accumulated during the last five years 
from a fellowship maintained at the 
Technological Institute, Northwestern 
University, Evanston, Illinois on the 
Vapor Pressure-Temperature Data 
sponsored by the Committee on Pe- 
troleum Products. 

One of the functions of the Com- 
mittee is to select API representatives 
on Sectional Committee Z11 on Pe- 
troleum Products and Lubricants of 
the American Standards Association. 

This Committee has for some time 
been organizing a symposium On petro- 
chemicals. This symposium will be 
held at the Spring meeting of the Re- 
fining Division of the API at Houston. 

The Committee on Petroleum Prod- 
ucts also has been working closely with 
the Diesel Engine Manufacturers’ As- 
sociation on mutual problems. 
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Ww. H. JONES 
Chairman, Subcommittee on Analysis of 
Oxygenated Compounds 

Mr. Jones, Esso Laboratories, Baton Rouge, 
La., was graduated from Alabama Polytechnic 
Institute in 1928 with a B.S., and received his 
M.S. from Louisiana State University in 1929. 
He was employed as a chemist by the Esso 
Standard Oil Co. (Louisiana Division) in Baton 
Rouge in 1939. 


L. L. MITTELMAN 
Chairman, Subcommittee on Physical Properties 
of Cracking Catalysts 
Mr. Mittelman has been with Tide Water Asso 
ciated Oil Co., Associated, Calif., for 32 years. 
He is a 1919 graduate of Cornell University, 
and joined Tide Water shortly after leaving 
college. He now holds the position of chief 
chemist with the company. 


S. S. KURTZ, Jr. 

Chairman, Subcommittee on Naphthene Analysis 
Mr. Kurtz, Sun Oil Co., Marcus Hook, Pa., 
completed his B.A. studies at Harvard Univer- 
sity in 1921, and his M.A. work in 1922. He 
was with Atlantic Refining Co. from 1928- 
35, and then joined Sun Oil as manager of the 
development division’s chemical section. For 10 
years he was manager of Sun’s research labo 
ratory at Norwood, Pa., and since 1952 has 
been a technical associate in the research and 
development department. 








HARRY LEVIN 
Chairman, Subcommittee on Trace Elements in 
Crude Oils and Catalytic Charge Stocks 

Mr. Levin, The Texas Co., Beacon, N.Y., stud- 
ied chemistry at Cooper Union Institute of 
Technology, being graduated in 1921; obtained 
a law degree from New Jersey Law School; 
and studied microchemistry at New York Uni- 
versity in 1935-36. He is supervisor of the ana 
lytical and testing department at Texaco’s Bea 
con Research Laboratories, and chairman of its 
committee on test methods. 


J. B. RATHER, Jr 
Chairman, Subcommittee on Refinery Effluent 
Water Analytical Methods 

Mr. Rather, Socony-Vacuum Oil Co., received 
a B.S. in chemical engineering from Lehigh 
University in 1932. He joined Magnolia Petro 
leum Co., a Socony-Vacuum affiliate, in 1935, 
and was transferred in 1937 to Socony’s labora- 
tories in Brooklyn, N.Y. He is assistant director 
of the technical service department, and super 
visor of the inspection and fuels section 


B. J. HEINRICH 
Chairman, Subcommittee on Determination of 
Sulfur and Sulfur Types 

Mr. Heinrich, Phillips Petroleum Co., Bartles- 
ville, Okla., received an M.S. in analytical 
chemistry from the University of Oklahoma in 
1930, From 1937 until he was employed by 
Phillips in 1943 he taught chemistry. He has 
done work toward a Ph.D. at both Oklahoma 
and the University of Michigan, and since 1945 
has been chief of the analytical section of 
Phillips’ research department 











W. R. ARGYLE, sponsor 

Mr. Argyle, Sinclair Refining Co., New York, 
was graduated from the University of Utah. 
When he joined Sinclair he was put in charge 
of fuel and utilities for all of the company’s re 
fineries. In 1924 he became superintendent of 
the Marcus Hook, Pa., refinery and remained 
there until 1943. From then until 1945 he served 
in Washington with the PAW. Upon returning 
to Sinclair he became assistant manager of re 
fining, and is now vice president for refining 
and a director of the company. 


4. E. MILLER 
Chairman, Glossary Subcommittee 

Mr, Miller, Sinclair Refining Co., New York, is 
also chairman of the Advisory Committe’s Infor 
mation Subcommittee. He received his B.S. in 
Chemistry from Pennsylvania State College in 
1912, and then joined Gulf Refining Co. He has 
been with Sinclair since 1918, and assistant to 
the vice president, research and development, 
since 1942. He has spent a number of years in 
Europe for Sinclair, gathering technical data. 


J. C. GENIESSE 
Chairman, Subcommittee on Viscosity Standards 
Mr. Geniesse started with The Atlantic Refining 
Co., Philadelphia, after obtaining a Ph.D. in 
chemical engineering at the University of Mich 
igan. For a time he was concerned with fuel and 
lubricant tests and fuel production from heavy 
petroleum products. Subsequently he became 
divisional director of research in heavy oils in 
the research and development department, and 
later was made director of the application re 
search division of the department 


PETROLEUM PROCESSING, May, 1954 








H. W. FIELD 
Chairman, Subcommittee on Central 
Abstracting Service 
Mr. Field, Atlantic Refining Co., Philadelphia, 
received his B.S. in 1928 from the U. of Penn 
sylvania. He started with Atlantic as a junior 
engineer, and after a series of promotions be 
came assistant manager in the research and de 
velopment department in 1940. He was elected 
a director in 1946, appointed general manager 
of the department in 1947 and vice president in 
charge of research and development in 1949 


K. M. WATSON 

Chairman, Subcommittee on Vapor 

Temperature-Pressure Relationships 
Mr. Watson, Pure Oil Co., Crystal Lake, IIL, 
is also chairman of Project Advisory Committee 
No. VII of the Smoke and Fumes Committee. 
He received his B.S., M.S. and Ph.D. (1929) 
from the U. of Wisconsin, joined UOP in 1931, 
was research director there from 1935-41, spent 
a year with Gulf Oil, and returned to his alma 
mater in 1942 as a research professor. In 1952 
he joined Pure as director of research. 


J. G. RAYMOND 
Chairman, Study Group on Mechanics 
Mr. Raymond, Sinclair Refining Co., New York, 
was graduated with a B.S. from Michigan State 
College in 1928, and in 1931 received a degree 
in library science from Columbia University 
He has been Sinclair's Librarian since 1946 


B. R. SIEGEL (not shown) 
Chairman, Subcommittee on Octane Precision 
Mr. Siegel is with Sinclair Refining Co., Har 
vey, Ill. No photograph available 


723 








Committee on Disposal 
of Refinery Wastes 


T HE Committee on Disposal of 
Refinery Wastes has the respon- 
sibility of collecting, summarizing, and 
publishing in manual form technical 
information that will be of assistance 
© refiners in selecting efficient and 
effective methods for handling and dis 
posing of 


waste materials 


Since 1951 the committee has been 


engaged in a complete revision and 
the Manual on Dis 


posal of Refinery Wastes 


reorganization of 


The manual 


has been divided into five volumes, 
ind since 1951 four of the five vol- 
umes have been revised, expanded, 


ind published. The five volumes and 


their status are as follows: 
Volume I—“Waste Water Contain- 
ing Oil”’—tThe fifth edition of this 


volume was published in March 1953 


Volume Il Waste Gases and Par- 


ticular Matter’—The fourth edition 
of this volume was issued in May 
1952 

Volume Ill ‘Chemical Wastes” 


The second edition of this volume was 
published in 1951 
Volume IV—*Sampling and Analy- 
sis of Waste Water”—The first edition 
of this volume was published in 1953 
Volume V—"Sampling and Analy- 
Waste and Particular 
The first edition of this vol- 


SIS ot 


Matter 


Gases 


ume is nearing completion and should 
be published in 1954 
The 


committee is currently actively 


G. A 
Mr. Davidson 
Francisco 
of California in 1921 
by ¢ 


ind development 


the general manager 
partment, 
in 1943 


company 


becoming 
then 





R. J 
Chairmar 
Mr. Austin 


received his 


Standard 


ersity of 
his M.S. in 
joined the res¢ 


physical 


waste disposal 





DAVIDSON, Sponsor 
Standard 
received his B.S, from the University 
and was then employed 
ilifornia Standard : 


Oil Co 


He became superintendent of 
the refinery at El Segundo in 
was assigned to the home office as assistant to 
the manufacturing de 
assistant 
assistant 


elected him vice 


AUSTIN 


Subcommittee 


general manager 
vice president The 
president in 1944 
on Chemical Wastes 


Oil Co 
bachelor’s 


Kentucky in 


degree 
1933, and a 
chemistry. In 1936 he 
irch department of Indiana Stand 


ird, He is irrently working in the technical 
service division of the research department as 
i group leader on problems relating to refinery 


ind atmospheric 





engaged in preparing material for the 
revision and 
I, Hf, and IM. 

[he committee is currently sponsor- 
ing four research projects. One research 
project, contracted to the Acad- 
emy of Natural Sciences in Philadel- 
phia, concerns the applicability of a 
certain method to natural 
bodies of water typical of those into 


expansion of Volumes 


bio-assay 


which petroleum refineries discharge 
waste. Work under this contract 
initiated in the Spring of 1953 and 
will probably cover about three years 

A second project, contracted to the 
Boyce Thompson 


Was 


Institute, is a co- 
Operative project sponsored by a group 
of industries interested in determining 
the effects of long time exposure to 
extremely low fluo- 
rides in the atmosphere on vegetation 
This project was initiated in 1951 and 
will probably 


concentration ol 


run for an additional 


two years 


In 1953 two additional projects, 
were initiated by the committee. The 
first of project to evaluate 
critically the currently available data 
on the acute and chronic toxicity for 
man and animals of selected chemical 
pollutants found in 
from petroleum refineries 
committee has recently 
project 
and 


these is a 


waste streams 

A new sub- 
been formed 
advisory group in 


carrying out the 


to act as 
establishing 


project 


of Calif., San 


1 chemist in research 


1933. In 1937 he 





(Ind.), Whiting, 
from the Uni 


year later 


pollution 








J. H. EASTHAGEN, Chairman 
Mr. Easthagen is also chairman of his 
mittee’s Coordinating 


com 
Subcommittee. He was 
graduated by the Colorado School of Mines in 


1928 with a degree in petroleum engineering. 
Next he was employed by Standard Oil Co. of 
California at the El Segundo refinery. In 1944 
he transferred to the California Research Corp 
when it was formed, and in 1945 he moved to 
the Richmond Laboratories to take charge of 
technical services, research and certain develop 
ment work. He is now senior research engineer 


Ihe second new research project 
concerns the evaluation, 
and assembly in a comprehensive and 
publishable form of available infor- 
mation on the subject of Removal of 
Dust and Particular Matter from 
Waste Gases. A subcommittee 


has recently been set up and assigned 


collection, 


new 


to act as an advisory group in estab- 
lishing and carrying out the 
of this project. 

The various subcommittees of the 
committee are currently giving atten- 


details 


tion to the following subjects: 

l The evaluation of gas flotation 
as a means of removing oil from waste 
waters. 

2—The investigation of economical 
methods for handling and disposing 
of oily sludges and clays 

3 A study of the 
of circular and 


separators 


merits 
oil-water 


relative 
rectangulat 


4 ihe development of the design 
of an all-purpose incinerator 


J The 


wastes. 


biological treatment of 
6—Treatments for 
wastes. 
Chemical 
type wastes. 
The 


these 


phenolic-type 


oxidation of organic- 
from the activities of 
subcommittees will be 
used in the expansion of appropriate 


results 
various 


volumes of the Manual on the Dis 
posal of Refinery Waste 
W.C. DOUCI 
Chairman, Subcommittee on Waste Gases 
and Dus 
Mr. Douce was employed by Phillips Petroleum 
Co., Bartlesville, after his graduation from the 


University of Kansas in 1942, and 
plant operations and refinery process engineer 
ing. In 1945 he was made technical adviser in 
the patent department. After three 
returned to refining, as staff administrator, and 
in 1950 became coordinator of pollution abate 
ment and product-los work 


worked in 


years he 


control 


L. C. BURROUGHS 
Chairman, Biological Project Subcommitiec 
L. C. Burroughs, Shell Oil Co., New York, is 
a graduate of the University of Illinois. He 
joined Shell in 1925 as a chemist at the Wood 
River, Ill, refinery. Later he worked in the 
manufacturing department of the company’s 
head office. In 1942 he became assistant super 
intendent of the Houston refinery and held that 
position until he returned to Shell’s head office 


in 1946 as assistant to the vice president 
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W. H. BARCUS 
Chairman, Fluoride Project Subcommittee 

Mr. Barcus, Sun Oil Co., Marcus Hook, Pa., 
was graduated from Swarthmore College in 
1927. Shortly afterward he was employed by 
Sun as a chemist, and two years later became 
a chemist and chemical engineer in the develop 
ment laboratory. In 1936 he was appointed chief 
of the chemical engineering section of the de- 
development division, and since 1948 he has 
been manager of the development laboratory of 
the research and development department 


D. G. STEVENS 
Water Quality Criteria Project 
Subcommittee 
Mr. Stevens, Standard Oil Co., (Ohio), Cleve- 
tand, was graduated as a chemical engineer by 
Syracuse University in 1938. He spent four 
years with Standard of New Jersey at Aruba, 
N.W.l. as a process engineer before joining 
Ohio Standard in 1941. During the past several 
years he has been active in process engineering 
and operation of waste disposal facilities. Cur 
rently he is chief of technical service. 


Chairman, 


RANDLOW SMITH 

Chairman, Dust Collector Project Subcommittee 
Mr. Smith, The Texas Co., New York, was 
graduated from the California Institute of Tech- 
nology with an M.S. in 1941 and joined The 
lexas Co. in New York City shortly afterward 
He became a senior engineer before leaving for 
military service in 1944, Returning to the com- 
pany in 1946, he continued his work in the 
design of waste disposal works, alkylation units 
and miscellaneous stabilizers 


W. H. LANG 
Chairman, Incinerator Design Project 
Subcommittee 
Mr, Lang, Standard Oil Development Co., re 
ceived a B.S. from Washington and Jefferson 
College in 1934, an M.S. from lowa State Uni 
versity in 1938, and a Ph.D. from the Univer 
sity of lowa in 1940. He has been a sanitary 
engineer for Pennsylvania, chief chemist and 
bacteriologist for Newport News, and an asso 
ciate edito rof Water Works Engineering. He 
is currently a consultant on pollution for SOD 





J. A. FOWLER 
Chairman, Sludge and Spent Clay Disposal 
Project Subcommittee 
Mr. Fowler, Sinclair Refining Co., East Chicago, Separation 
Ind., is a 1935 graduate of the University of Mr. Adams is with Magnolia Petroleum Co., 
where he received a BS. in chemical Beaumont, Texas. No photograph or biographi 
engineering, He was employed by Gulf Oil cal data available 
Corp. in various laboratories and grease plants 
until he entered military service in 1942. In L. MITTELMAN 
1945 he joined Sinclair in the laboratory de Chairman, Subcommittee on Sampling and 
partment and was later transferred to the tech Testing 


RAY C. ADAMS 


Chairman, Subcommittee on Oil-Water 


Texas, 





nical department 





(see photo, Committee on 


Analytical Research) 





Analytical Research Sessions 


Here are the abstracts of 16 papers on a wide 
range of newly developed methods of testing 


A* in the past, the broad scope of 
activities of the API Refining Di- 
vision’s Committee on Analytical Re- 
search is reflected in the two technical 
sessions On that subject at this year’s 
mid-year meeting. 

[he 16 papers scheduled for pres- 
entation represent one means whereby 
the work of the Committee and its 
sub-committees is brought to the at- 
tention of the industry. Topics to be 
covered in the discussions include the 
following: 

Micro techniques for distillation 
and for trace quantities of metals and 
non-metals; several spectographic pro- 
cedures; tests for mercaptan sulfurs 
and for hydrogen sulfide in the air; 
procedures for testing gasoline, grease, 
crankcase drainings, and other prod- 
ucts. 

A detailed report on the activities 
of the Analytic Research Committee 
itself appears in this section on p. 
720. The complete program for the 
two sessions on Analytical Research, 
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both of which will be held Monday, 
May 10, appears on p. 705. 

C. E. Headington, Atlantic Refin- 
ing Co., Philadelphia, and chairman of 
the Analytical Research Committee, 
will preside over the morning session; 
and R. J. Askevold, Pure Oil Co., 
Crystal Lake, IIl., and secretary of the 
committee, will preside over the after- 
noon session. 

Abstracts of each of the 16 papers 
follow. 


COORDINATING 
GROUP OPERATIONS 


“Coordinating the Operations of a Petro- 
leum Research Analytical Group,” by 
W. C. Schaefermeyer and E. S. Smith, 
Union Oil Co. of California, research and 
process department, Brea, Calif 


e Petroleum research progress and costs 
depend heavily upon the efficiency of the 
analytical services available. The analytical 
group at the Union Oil Co. of California 
Research Center has found that many de 
vices and practices developed originally to 
increase the efficiency of business offices 
may be used profitably for the coordination 


of laboratory Punched cards 
high-speed accounting machines, and a du 
plicator which beam of infrared 
energy are only a few of the devices which 
now relieve scientists and technicians of 
paper work and supply supervisory personnel 
with information they need to direct 
ratory operations efficiently 


operations 


uses a 


labo 


MERCAPTAN SULFUR IN GAS 
AND LIQUID HYDROCARBONS 


“A Simplified Amperometric Method for 
Determining Mercaptan Sulfur in Liquid 
and Gaseous Hydrocarbons,” by M. D 
Grimes, J. E. Puckett, B. J. Newby, and 
B. J. Heinrich, Phillips Petroleum Co., re 
search division, Bartlesville, Okla 


e Often it is important to know the con 
centration of the types of 
compounds in streams and 


various 
refinery 


sulfur 
petro 
ileum products 

The work reported in this paper was 
undertaken as a result of the need for an 
accurate, fast method for the determination 
of mercaptan sulfur in all kinds of refinery 
s and in finished petroleum products 
\ m thod is described for its determination 
in either 


sirea 


liquid or gaseous hydrocarbons 
The amperometric apparatus is inexpensive 
and portable. Data presented indicate that 


the method is satisfactory for specification 
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esting. An analysis for the mercaptan con 
tent of a sample of jet fuel can be made 

less than 10 min. The analysis of a 
sample of liquefied petroleum gas requires 
1 Slightly longer period because of the 
processing of the sample before the ampero 
metric Utrauion 


MINIATURE COLUMN 
DISTILLATION 


“Analytical Distillation in Miniature Col- 
umns—t: Equipment and Operation,” by 
J. C. Winters and R. A. Dinerstein, Standard 
Oil Co. (Indiana), research department, 
Whiting, Ind 


e A fraction of an ounce of liquid can be 
separated into dozens of individual com 
ponents in new miniature distillation equip 
ment. Many research experiments produce 
is little as a tablespoonful of material. Such 
tiny quantities must be further separated 
by distillation into many smaller fractions, 
each containing only a few drops. These 
fractions can then be identified by modern 
nicroanalytical methods, such as spectro- 


cop) 


To distill such small samples, special con 
trols and instruments are needed so that 
materials which boil at almost the same 
temperature can be separated. For example, 
the electric power which supplies the heat 
must be controlled within a few thousandths 
of a volt. It may take as long as a week 
to distill 2 oz. in continuous routine opera 
tion 


TRACE METAL TECHNIQUES 


“New Techniques for Analyzing Mix- 
tures of Trace Metals,” by R. M. Sherwood 
and F. W. Chapman, Atlantic Refining Co., 
Philadelphia, Penna. 


e Today's high-octane gasoline, as well as 
many chemicals derived from petroleum, 
is made by catalytic processes. In such cases 
the catalyst is introduced into the process 
to steer the chemical reactions in the direc- 
tion of making the desired product. How 
ever, the minute quantities of metals which 
ire in petroleum frequently poison this cata 
lyst, and make it unable to do its job 
[his paper describes methods for measuring 
the amounts of many of these metals in 
petroleum when they are present in concen- 
trations of only a few parts of metal per 
million parts of oil. The use of such methods 
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should help the petroleum refiner to dis 
cover which of the many metals present 
poison his catalyst, and should also help 
him to solve the problem of how to remove 
them from the oil 


HYDROGEN SULFIDE IN AIR 


“An Analyzer-Recorder for Measuring 
Hydrogen Sulfide in Air,” by E. B. Offutt, 
American Thermometer Division of Robert 
shaw-Fulton Controls Co., St. Louis, Mo., 
and L. V. Sorg, Standard Oil Co. (Indiana), 
Sugar Creek, Mo. 


e Hazards in the petroleum industry have 
been overcome one by one. Science and 
engineering have pitted their “know-how” 
against the inherent hazards of refinery 
operations. Hydrogen sulfide, a deadly gas, 
is one such hazard. It is one of the ingre- 
dients of crude oil, and it also arises in 
refining operations by the breakdown of 
sulfur compounds. Recognizing the need 
for an instrument which would detect and 
record the presence of this deadly gas, a 
team of Standard Oil (Indiana) researchers 
developed such a machine. It also sounds 
an alarm when the amount is above the 
safe limits of 20 ppm. The machine already 
has proved its worthiness in field tests made 
at several of Standard’s refineries. Unsus- 
pected hazardous areas have been revealed, 
and corrective measures have been taken 
Although the first models of the machine 
operate in the range from 0 ppm to 100 
ppm of hydrogen sulfide in air, it is versa 
tile enough to be adapted for control of 
gas streams in sulfur-recovery systems. The 
instrument uses a special film prepared by 
coating blank 16-mm. motion-picture film 
with a chemical which becomes black in the 
presence of hydrogen sulfide. A sample from 
the air under test is pumped continuously 
through an exposure hood. The hydrogen 
sulfide reacts with the film coating to form 
a stain. A light beam through the stained 
film falls on a _ photoelectric cell which 
generates an electrical current. The current 
operates a conventional electronic recording 
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MICRO-DISTILLATION 


“Micro Distillation Methods for the 
Analysis of Petroleum,” by A. R. Javes, 
( Liddell, and W. H. Thomas, Anglo- 
Iranian Oil Co. Ltd., Sunbury-on-Thames, 
Middlesex, England 
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e Minute quantities of crude oil, extracted 
by solvent from cores removed during drill- 
ng, give the first indications of the quality 
of oil in new structures being penetrated. 
The sample of crude oil obtained is usually 
too small to fractionate and, as a result, it 
is not possible to obtain full analytical 
details on the crude. Consequently, it was 
found necessary to devise an apparatus 
which would do the job. This paper de- 
scribes a piece of equipment which can 
operate at atmospheric pressure or under 
vacuum, and fractionate a quantity as 
small as 0.8 ml 


SMALL SCALE RVP DEVICE 


“RAR Reduced-Scale Reid Vapor-Pressure 
Apparatus,” by R. L. LeTourneau, Julian 
F. Johnson, and W. H. Ellis, California 
Research Corp., Richmond, Calif 


e The volatility of gasolines is an important 
property, and one which frequently is meas 
ured in connection with studies of the vapor 
lock and starting characteristics of gaso 
lines. Normally about a pint of sample ts 
required to make this measurement. Cali 
fornia Research Corporation has developed 
an apparatus which requires only 3 ml. of 
sample. This is about 1% of the regular 
sample. This will permit measurements to 
be made on samples withdrawn directly 
from the carburetor or fuel lines of engines. 
Information so obtained will be useful for 
tailoring gasolines for specific climates and 
for design of fuel systems 


WATER IN ACETALDEHYDE 


“The Determination of Water in Acetal- 
dehyde by Infrared Spectroscopy,” by 
J. A. Favre, James P. Butler, and B. J. 
Heinrich, Phillips Petroleum Co., 
division, Bartlesville, Okla 


research 


e@ The amount of water in acetaldehyde is 
1 critical factor for the control of the re 
action rates of chemical processes which 
use acetaldehyde. Standard methods, such 
as Karl Fischer's, are not suitable for this 
analysis. An infrared method is presented 
which covers the concentration range of 0.1 
to 0.4 wt.-% of water in acetaldehyde. Ace- 
talydehyde boils at room temperature, and 
readily absorbs water from the atmosphere. 
This paper presents special handling and 
blending instructions for the preparation of 
synthetic blends used in the calibration of the 
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infrared instrument. The accuracy of this 
method is plus or minus 0.01 wt.-% in the 
range covered, 


REVIEW OF TEL TESTS 


“Methods for the Determination of 
Tetraethyllead in Gasoline—A Review,” 
by C. M. Gambrill and Sue A. Gendernalik, 
Ethyl Corp., Research Laboratories, Detroit, 
Mich. 


e The increasing importance of tetraethyl- 
lead to the petroleum industry has prompted 
considerable research aimed at the devel- 
opment of more accurate and less time- 
consuming analytical methods. The numer- 
ous methods reported in the literature for 
the determination of tetraethyllead in gaso- 
line are reviewed. Obviously it is impossible 
to expect one method to serve the needs of 
ull the various laboratories required to 
make the analysis. The advantages and dis- 
idvantages of the various methods are dis- 
cussed in an attempt to acquaint the reader 
with their overall application 

With the introduction of instrumental 
methods, it has been possible to reduce the 
elapsed time for an analysis from 7 hrs. to 
a matter of minutes without sacrificing ac- 
curacy. This paper presents in one source 
all the references to methods, for the analy 
ses of gasolines for tetraethyllead, which 
have been published to the present time. 


PAN IN NEW AND USED OILS 


“Determination of Phenylalpha-naphthy- 
lamine (PAN) in New and Used Oils (A 
Colorimetric Method),” by W. S. Levine 
and W. A. Marshall, Socony-Vacuum Lab- 
oratories, Brooklyn, N. Y 


e In use, oils tend to oxidize. Hence special 
compounds are added to them to retard 
oxidation. One such compound is phenyl 
alpha-naphthylamine (PAN), an aromatic 
amine. To test its effectiveness in oils in 
the laboratory and for plant use, a method 
to determine the presence and concentration 
of PAN is needed. This paper describes such 
i qualitative and quantitative procedure. 
Results are accurate enough for control of 
oil blending, and for examining used oils. 

4 small amount of oil is dispersed in 
acetone, and a reagent is added. The re 
igent forms a bluish-purple solution with 
the PAN, and the intensity of the colo 
is measured with colorimeter. The PAN 
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content of an oil is read off a graph which 
relates the color intensity to PAN con 
centration. Also described are the factors 
which affect the intensity and stability of 
the color. The precision of the method for 
samples which contain up to 0.1% of PAN 
is estimated to be approximately plus or 
minus 10%. The procedure is rapid. One 
sample can be analyzed in 18 to 20 min., 
and approximately 25 analyses can be made 
in an 8-hr. period. If other aromatic amines 
are present, they may cause high results 


COPPER IN CRANKCASE 
DRAININGS 


“Spectrochemical Determination of Cop- 
per in Crankcase Drainings,” by C. R 
Hodgkins and John Hansen, Esso Labora 
tories Research Division, Standard Oil De- 
velopment Co., Linden, N. J 


e@ The copper in a single penny dispersed 
in about 700 qt of oil. illustrates the 5 
parts of copper in a million parts of oil 
which it is possible to determine by the 
spectrographic method described. The anal- 
ysis can be made on as little as one 
thirtieth of an ounce of used lubricant, and 
can be completed in less than 1 hour after 
the sample has been taken 

Ihe copper content of the oil in the 
crankcase of laboratory engines used to 
evaluate lubricants can be related to the 
loss in weight of the copper-lead bearing in 
the test engine. By analyzing samples taken 
at fixed time intervals during the test, the 
engineer can calculate the amount of bear- 
ing weight loss, and can establish when the 
loss occurs, without the necessity of taking 
the engine apart to remove the bearing for 
weighing 


TRACE METALS ON CATALYSTS 


“The Determination of Trace Amounts 
of Iron, Nickel, and Vanadium on Cata- 
lysts by X-Ray Fluorescence,” by G. V. 
Dyroff and P. Skiba, Esso Laboratories Re- 
search Division, Standard Oil Development 
Co., Linden, N. J 


e Everyone is familiar with the use of X- 
rays by physicians for diagnosing various 
bodily ills. Scientists at the Esso Laborato- 
ries of the Standard Oil Development Co. 
ire utilizing these same X-rays to diagnose 
some “ills” of a giant “cat cracker.” 

By combining new “high-powered” tools 
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such as X-rays and Geiger tubes with com 
mon table salt (in the form of a large 
single crystal), very rapid and precise deter 
minations of minute amounts (as little as 
20 particles in a million) of iron, nickel, 
and vanadium can be made 

Inasmuch as small amounts of these 
metals on the catalyst have a marked effect 
on the processing of oils in a catalytic 
cracking unit, rapid methods of analyses 
are almost a necessity. Accurate analyses 
of these catalyst samples by means of X 
rays can be carried out in 15 min as com 
pared to several hours by usual methods 


MICRO QUANTITIES OF 
NON-METALS 


“‘Non-metal Analysis of Micro Quantities 
of Solids by Means of the Emission Spec- 
trum,” by E. L. Gunn, Humble Oil and 
Refining Co., refining technical and research 
divisions, Baytown, Texas. 


e In present-day manufacturing technology 
the role which minute amounts of substances 
play in influencing the course of chemical 
reactions is becoming of increasing im 
portance. In petroleum processing, for ex 
ample, the occurrence of trace elements may 
have a profound effect upon the course 
taken by a specific reaction—thus influenc 
ing the amount of valuable product recov 
ered in the process. The detection and 
identification of minute micro quantities of 
solids often provides a valuable clue to the 
researcher for ferreting out reasons for 
the course taken by a process which he is 
investigating. For rapid and precise detec 
tion of these traces the best analytical tools 
available are required. This paper describes 
a technique whereby certain non-metals such 
as sulfur and chlorine can be determined 
in micro amounts of solids by means of an 
emission spectrograph 

In principle, the detection of a non-metal 
n a material by the emission spectrum 
consists in subjecting the material to the 
impact of a powerful high-voltage spark 
discharge which causes light of a character 
istic nature to be emitted. By measuring 
this light, the identity of the non-metal, as 
well as its amount in the material, is de 
termined. The production of the light spec 
trum in non-metals has its points of diffi 
culty, and some of these are considered 

The emission spectrum has been used to 
determine as little as 1% of 
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hlorine in micro solids which weigh 0.0003 
ince. This sample amount would be very 
lifficult and time-consuming to analyze by 
ther methods; but the 
med in approximately 2 hr. by the 
im method. Thus the method is espe 


analysis may be 


useful in case the sample amount is 

nely small. It is applicable to ash 
deposits, surface films, paints, ero 
Miucts, precipitates, and similar solids 
often require identification in the 
laboratory 


SPECTRO METHOD FOR GREASES 


“Spectrographic Method for Analyzing 
Lubricating Greases,” by C. W. Key and 
G. D. Hoggan, Richfield Oil Corp., Wilming 


spectrographic method for 

“ing lubricating greases was developed 

der to provide a rapid and accurate 
nethod by which the metallic elements in 
hese petroleum products could be deter 
mined. Chemical and spectrographic meth 
xis based on prior ashing of such samples 
Because 
ngth of time required to complete 


equire excessive periods of time 


s, they do not provide the nec 
trols for the production and han 


such materials. Therefore, it was 


d that a rapid spectrographic method 
enable the processors and developers 
ubricating grease to maintain better con 
over the product 

many years the manufacture of grease 
been considered an art rather than a 
however, recent developments which 
that lubricating greases meet more 
operating conditions demand that 
compounding material be controlled 
nore scientific knowledge. The addi 
% metallic soaps to lubricating oils 
greases with waterproof, 
high-temperature anti 
corrosion, and other character 
ommon practice. Because of the 
icteristics which metallic soaps 
mpart to lubricating greases, it is highly 
desirable that the addition of such com 
pounds be precisely controlled: otherwise 
uformity of product will not be obtained, 
the desired characteristics be im 

the final grease 
iphic methods for determining 
Stituents in lubricating oils have 


several investigaters. It 


Hoggan 


Mr. Dyroff Mr. Skiba 


was believed that the same principle could 
be utilized in the determination of simular 
metals in greases, provided the greases could 
be taken into and maintained in solution 
An investigation of several solvents for 
greases disclosed that the greases could be 
taken into solution, and could be delivered 
to the arc spark stand of an emission spec 
trograph. Operating variables of the spectro 
graph were determined; and it was found 
that, by employing a high-voltage spark dis 
charge, the metallic elements could be 
sufficiently energized to create spectral lines 
which could be recorded on 35-mm film, 
and could then be compared with similar 
lines deposited from known concentrations 
of internal standards. This method then pro 
vided an accurate and reliable means of 
determining the metallic constituents in lu 
bricating greases. By using this method, re 
search and development laboratories and 
lubricating-grease plant engineers have a 
means whereby metallic elements may be 
determined as a process is under way. From 
these data modifications may be made, when 
necessary, during the processing and com 
pounding operations—thus enabling the pro 
duction of scientifically controlled and de 
veloped grease 

This method requires between 50 and 60 
min. to complete the analyses of a single 
sample; whereas to obtain the same data 
by conventional chemical analyses may re 
quire as long as 40 hours. In this way mod 
ern scientific instrumental analyses make 
possible the scientific production of supe 
rior lubricants for high speeds and pres 
sures, close tolerances, high and low tem 
peratures, and other severe requirements of 
present-day machines 


SPECTRO ANALYSIS 
OF PRODUCTS 


“Spectrographic Analysis of Petroleum 
Products and Related Materials,” by L. | 
Gent, (¢ P. Miller, and R. ¢ Pomatti 
The Texas Co., Beacon, N y 


e@ In recent years many of the slower chem 
ical methods for quantitative analysis of 
metals have been replaced by instrumental 
spectrographic methods. The principle of 
these latter procedures is that the intensity 
of light emitted by metals when they are 
burned in an electrical arc is proportional 
to their concentration in the sample 


The unique technique described by these 
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authors is the sample preparation whereby 
the sample to be analyzed is weighted onto 
a relatively large amount of graphite powder 
contained in a crucible. If it is an oil or 
grease, the sample is burned, and the resi- 
due is mixed thoroughly. Portions of this 
are placed in cratered graphite electrodes 
and burned in an electrical arc. The light 
rays from the arc, in both quality and 
quantity, are characteristic of the various 
metals, and are measured by use of a 
photographic plate and a densitometer. 

The method is applicable to a wide variety 
of samples such as oils, greases, additive 
concentrates, engine materials, and anti- 
freeze. It can also be applied advantageously 
to relatively small samples, as for example, 
the few milligram: of grease remaining in 
a used ball bearing 


SPECTRO ANALYSIS OF 
ASH RESIDUES 


“Application of the Logarithmic Sector 
to Quantitative Spectrographic Analysis 
of Puwretoveneh Residues,” by E. B 
Childs and A. Kanehann, Socony-Vacuum 
pent Brooklyn, N. Y 


e One of the most interesting tools used 
by chemists is the emission spectrograph 
[his instrument makes possible quantitative 
analysis of many elements in a sample at 
the same time. This results in a considerable 
Usually the 
amount of an element present is determined 
by measuring line intensities on a photo 


saving of time and expense 


graphic plate with an expensive densitom 
eter 

This paper shows that quantitative spec 
trographic analyses of petroleum-ash residues 
may be done without a densitometer \ 
logarithmic-sector disc is rotated in the 
light beam from the burning sample. Lin 
intensities are estimated by measuring line 
lengths with a simple hand magnifier. Other 
spectrographic techniques remain the same 
including the use of an internal standar« 
(indium) 

Precision generally is not quite so good 
as when the densitometer is used. However, 
in many cases, analysis is un 
necessary. The application of this method 
will save about one-half of the time usually 
spent on quantitative spectrographic analy 


precise 


ses. Because a densitometer is not needed 
the procedure may be attr ve to smaller 
laboratories 
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Right down to the last Nut and Bolt 


RTHUR G. MCKEE &« COMPANY are organized to take complete 

A responsibility for a// details of your project from the preliminary 
planning stage through complete construction—literally down to the 
last nut and bolt. 
The advantages of this undivided responsibility are manifold. You 
are relieved of the necessity of hiring technical help and field crews, of 
negotiating with numerous sub-contractors and suppliers, of co-ordi- 
nating activities and arrival of materials, of time-keeping, supervision, 
inspection and countless other details. 


McKee performs all these functions under a single contract and with a 


thoroughness and efficiency born of long, specialized experience. AES 
c 4 4 ’ Fé “it 


Arthur G. McKee & Company « Engineers and Contractors F F 
Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio C Fe ngineer hg 
Offices: New York e Tulsa, Oklahoma e Union, N.J. e Washington, D. C. 

British Representatives of Metals Division: Head, Wrightson & Co., Limited 


Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto Services 





wie Marks a BIG Difference 
4 IN 300-POUND STEEL GATE VALVES 


There’s a lot of pioneering wrapped up in Crane 300- 
Pound Cast Steel Wedge Gates—pioneering that 
helped set the high quality standards every modern 
steel valve must meet. 


Take Crane Exelloy—“X”’ trim—for example. In 
the early days of oil refining, many metal and metal 
combinations were tried for seating surfaces and 
found wanting. Crane Exelloy, adopted more than 
25 years ago, set a new record of usefulness and sat- 
isfaction. So remarkable was its performance that 
this class of material (roughly designated as 11% 
to 13 per cent chrome) became the recognized sta- 
ple valve trim in the petroleum industry. 
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Crane 300-Pound Cast Steel 
Gate Valves are available 
in a wide range of sizes And yet, Crane still manages to come up with 
with 3 different end connec- 6B ect ‘ ' . : 

dese. Seven! use @ute- xX vie of superior quality. It’s done with bars 
log or call your Crane Rep- 4% and billets that meet the most rigid specifications— 
resentative. Tf and manufacturing techniques that develop the best 


characteristic of material for each component part. 


Cok 


And it’s you, the Thrifty Valve Buyer, who bene- 
fits from Crane Co.’s pioneering experience. You get 
better quality steel valves—quality that keeps up 
performance and holds down maintenance costs. 





CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE °* PLUMBING ° HEATING 
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Information for you on two 
terms in petrochemicals— 
acetonitrile and glycerine— 
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For transfer of laboratory scale 
production to the pilot plant 
stage, Pfaudier offers a full 
range of glassed steel reactors, 
stills, condensers, heat ex- 
changers and accessories. 


A 











For quick, safe change-over 
to pilot plant and commercial production, get 
* 
the corrosion resistance of glass 
” 
plus the working strength of steel 


As you develop a process from 
laboratory experiments through 
the pilot plant stage and into 
commercial production, your cor- 
rosion problems multiply. 

But you can usually eliminate 
these problems—with Pfaudler 
glassed steel equipment for pilot 
plant or big-scale production. The 
inside glassed surface provides 
the same inert resistance to corro- 
sion as your laboratory glassware 

resistance to all acids (except 
hydrofluoric) and alkaline solu- 
tions up to pH 12 and 212° F. 

Fused to steel in high tempera- 
ture furnaces, the glass is com- 
pletely reinforced by the strength 
of the steel. This unique combina- 


THE PFAUDLER CO. 


tion of corrosion-resistance and 
strength—plus the inherent low 
cost of materials and fabrication 
—make Pfaudler glassed steel the 
most durable and economical ma- 
terial of construction for chemical 
processing. 
More flexible—The almost uni- 
versal corrosion resistance of 
glassed steel often means that one 
Pfaudler reactor can be used for 
work that formerly required sev- 
eral vessels of assorted materials. 
This cuts down original equip- 
ment investment and saves time 
required for changing processes. 
Glassed steel assures product 
purity, prevents your product 
from adhering to the side of the 
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When you are ready for commercial production, 
larger Pfaudier standard (and custom-built) glassed 
steel vessels enable you to carry on with pre- 
determined yields and costs. 


vessel, eliminates the danger of 
undesired catalysis. 


The complete line of Pfaudler 
glassed steel equipment includes 
standard and custom-built re- 
actors with capacities up to 8,300 
gallons, columns, heat exchang- 
ers, storage tanks, pumps, valves, 
condensers and various accesso- 
ries. Pfaudler has also developed 
equipment and agitative systems 
to handle practically any agita- 
tion problem efficiently. And our 
process engineers are prepared to 
help you with your special design 
and development problems any- 
time. Write today for Bulletin 894- 
G-5, “‘Buyer’s Guide to Pfaudler 
Equipment and Services.” 


ROCHESTER 3, N. Y. 
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REFINERY 


ACETYLENE 


TM 
CARBIDE GENERATOR 


FURNACE 


COKE TO PETROCHEMICALS — via calcium 


REFINERY COKE— 


A New Source of Petrochemical Profits 


EFINERS have long considered installation 

of a coking unit as a profitable way in which 
to dispose of residual fuel—converting the heavy 
oil to petroleum coke and catalytic cracking feed 
stock. Such a unit increases the value of products 
from each barrel of crude, and at the same time 
removes the limitations on crude runs imposed 
by unsalable fuel oil. 

A big drawback to coking, however, has been 
finding a suitable market for it, even though, as 
one refiner says, “it’s a lot easier to pile the stuff 
up in the back yard than it is to find storage for 
excess fuel oil.” 

Today a solution to this problem and an entirely 
new field of profits are opened up with the pos- 
sibility of installing additional facilities to process 
the coke to petrochemicals. 

Acetylene, the most versatile of petrochemicals, 
can be made by first converting coke to calcium 
carbide, which then yields the acetylene on hy- 
drolysis. Such a step compounds the profits from 
coking in two ways: 


1—It assures the refiner a steady market for 
his coke, whether the conversion to carbide and 
acetylene is carried out in his own plant or by 
another firm to which he sells his coke. 


2—It permits him, if he elects to convert the 
coke himself, additional profits from the wide 
variety of petrochemicals which can be made 
from the flexible acetylene building block. 


Even the small refiner can get into the picture. 
rhe figures in the report which follows are based 
on the coke output from a 40,000 b/d refinery, 
but the smaller operator can run a heavier crude 
to a high yield of coke, or several refiners between 
them might supply the coke for a central carbide 
and acetylene plant. 

The process involved in converting coke to cal- 
cium carbide is relatively simple. Raw coke of 
suitable size is charged with quicklime to an elec- 
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carbide and 


PETROCHEMICAL 
PLANT 


acetylene 


tric furnace, where it is converted to the carbide 
according to the following reaction: 
CaO 3C — CaC2 + CO 

The molten carbide is removed from the fur- 
nace and poured into ingots. These, when solid, 
are crushed to a size suitable for charging to an 
acetylene generator, or for sale to a chemical 
manufacturer. 

Equipment required, in addition to the coking 
unit, consists essentially of coke preparation facili- 
ties (drying, if the coke is wet, and crushing to a 
size of less than | in.), a kiln for preparing quick- 
lime, the carbide furnace, molds for casting the 
carbide in ingots, a crusher to break up the ingots, 
and suitable storage and material handling facili- 
ties. 

Beyond that, it depends on how far you want 
to go. You can sell the carbide to a chemical man- 
ufacturer. You can convert the carbide to acety- 
lene and sell the acetylene via pipe line to nearby 
chemical plants. You can process the acetylene 
yourself to any number of chemicals. Or you can 
do all three. 

Biggest operating cost in the conversion of coke 
to carbide is electric power. Carbide furnaces re- 
quire about 2900 KWH per ton of carbide, which 
in turn yields about a third of a ton of acetylene. 

Power-costs, possibly, can be reduced to reason- 
able levels by operating the furnace at below ca- 
pacity during peak power demand periods and 
above capacity during off-peak periods when 
power can be bought at a lower price. 

It might also be appropriate to point out that 
utilities are frequently interested in adding addi- 
tional generating capacity and selling it at a favor- 
able price if they can be assured of a steady and 
firm demand from one source. 

An interesting sidelight is the fact that the off- 
gas trom the carbide furnace contains an ap- 
preciable amount of carbon monoxide. This gas 
might conceivably be used with excess hydrogen 
to provide synthesis gas for an additional and en- 
tirely different group of petrochemicals. 
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FIGS. 1 and 2— Typical profit pictures for a 40,000 b/d refinery. Fig. 1 (left) shows incremental profit made by a refinery with 


coking when able to operate at full capacity. Fig. 2 (right) shows profit picture with and without coking and increased profits 


possible with coking at 


75% capacity and at 100% capacity 


which coking permits 


Petrochemical Profits from Refinery Coke 


Coking Itself Increases 
Your Refinery Profits 


Fig. 1 is a typical profit picture for 
a 40,000 b/d refinery. The difference 
between total income and total costs 
represents profit or loss. The break- 
even point in this case is about 55% 
of full capacity. Crude runs may be 
limited to 75% of capacity by a re- 
stricted market for fuel oil, and gross 
profit before taxes at 75% of capacity 
is $20,000 per day. 

The installation of a coking unit 
permits operation at full refinery ca- 
pacity, or at gross profits of $40,000 
per day. The profit from the incre- 
mental crude capacity is_ therefore 
$20,000 per day. Of course, this analy- 
sis assumes that there is an adequate 
market for the extra LPG, gasoline, 
and coke produced. The petroleum 
coke market can be assisted by con- 
verting coke to calcium carbide and 
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manufacturing acetylene or other 
chemicals from that. The profit shown 
above is profit from operation of the 
refinery alone and does not include 
any petrochemical profits. 

Another picture perhaps more in 
tune with present times when the ob- 
ject may not be to run more crude 
but to increase the value of the refined 
products, is presented in Fig. 2. The 
dotted lines represent a profit picture 
for a refinery which has no coking 
unit and which is limited by the fuel 
oil market to 75% of capacity. The 
profits in this situation amount to 
$10,000 per day. The break-even point 
is 61%. 

By the installation of a unit to make 
coke, the total costs are more but the 
total income also more the 


is since 


products are upgraded in value. At the 
same crude throughput of 75% of ca- 
pacity, the profits have been increased 
to $18,000 per day or a profit incre- 





ment of $8,000 per day. The break- 
even point has been lowered to 55% 
of capacity. However, if greater prod- 
uct values and greater crude runs are 
both desired, the refinery at 100% of 
capacity will yield a profit of $40,000 
per day or an incremental profit of 
$30,000 per day over the previous pic- 
ture before the coking unit was oper- 
ating. 

From these analyses, it may be 
shown that the refiner can profit great- 
ly from a coking unit providing he can 
be assured of a steady market for his 
coke. 

There are several ways in which a 
refiner may profitably dispose of coke, 
and the chief way, besides fuel, has 
been to sell the coke to the aluminum 
industry for electrodes. A one-step 
process for converting fuel oil as such 
to electrode coke of a specific gravity 
of 2.0 consists of coking the fuel oil 
in a calcining furnace, or broad oven 
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FIG. 3— Typical carbide and acetylene plant flow diagram, with material balances 


By E. L. JONES and F. D. PARKER, Blaw-Knox Co., Tulsa 
and W. B. STROBEL, Continental Oil Co., Houston 


where it is calcined on a heated re- 
fractory slab. Coke fines may also be 
charged with fuel oil to produce lump 
coke of metallurgical quality. This 
feature is an additional attraction for 
the refiner who already has an hydrau- 
lic coking unit which produces roughly 
50% of the coke as fines, which are 
not readily usable for things other 
than fuel. The calcining step here rep- 
resented enables the value of the coke 
to be upgraded from $10/ton to 
$25/ton at present prices. 

It is appropriate to point out at this 
point that the commercially available 
processes (conventional drum coking, 
contact coking, fluid coking and de- 
carbonizing) all produce coke which 
may be calcined to make coke of elec- 
trode grade. But they all make coke 
which is higher in volatile matter than 
can be tolerated for electrodes, and 
calcining removes this volatile matter. 

Of these several processes, mechani- 
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cal decoking and decarbonizing pro- 
vide lump coke which may be calcined 
directly without the careful agglomera- 
tion of fines which is required for 
processes which deliver small particles 
of coke. Furthermore, for special situ- 
ations, the decarbonizing units can be 
operated at conditions which will pro- 
duce reasonably controllable yields 
and properties (volatiles, moisture, 
etc.) of the coke from a given fuel oil. 
However, the concepts in this paper 
are applicable to any of these proc- 
esses that the refiner might install, or 
be considering. 

Another outlet exists for raw coke 
from the refinery without special 
equipment for calcining. Raw coke of 
suitable size may be charged to an 
electric furnace with lime for the pro- 
duction of calcium carbide which, 
thereupon, changes the coke from an 
almost waste disposal product to a 
valuable petrochemical intermediate 


since the acetylene made from hydrol- 
ysis of the carbide is a versatile chem- 
ical building block. The profits shown 
for a 40,000 b/d refinery apply on a 
lesser scale to a smaller refinery or the 
figures apply to a pool of refineries 
processing an aggregate of 40,000 b/d 
of crude. Greater profits are possible 
if a heavier crude may be substituted, 
since the total cost line is lowered and 
a greater coke yield obtained. 


You Can Convert Acetylene 
to Coke via Carbide 


The process to make calcium car- 
bide from coke is illustrated in Fig. 3 
as a block flow diagram. This plant is 
for 40,000,000 Ib./yr. of acetylene, 
and is not necessarily tied to a 40,000 
b/d refinery, since a small refinery 
may run a heavy crude to a higher 
yield of coke, or several refiners may 
provide coke for a plant of this size. 

The physical size of the raw coke 
should range from % in. to 1 in. The 
preferred coking unit to provide a 
maximum of this type of raw coke is a 
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drum coker or decarbonizing unit with 
mechanical removal of the coke from 
the drums 

The block flow diagram illustrates 
the complete process and outlines the 
individual steps required together with 
data on the material balance for a 
general situation. Coke from the cok- 
ing unit is transported to the plant site 
in railroad cars, stored and screened. 
On the premise that wet coke is pro- 
duced, such coke contains approxi- 
mately 12% moisture and is dried in 
the dryer using natural gas fuel to 1% 
moisture. When a decarbonizer is in- 
stalled essentially dry coke can be pro- 
duced directly. The dry coke is stored 
before being mixed with quicklime by 
automatic weighing devices. 

The mixture of coke and quicklime 
is charged to the carbide furnaces 
where it is converted into calcium car- 
bide, which contains impurities con- 
sisting of quicklime (about 15%), un- 
converted carbon, and traces of fer- 
rosilicon, nitrogen, sulfur and phos- 
phorous compounds. 

Moiten calcium carbide at 4509° F. 
is tapped from the furnace and poured 
into ingots, which are allowed to cool 
in the atmosphere to about 600° F. 
ingots then crushed to a 
size suitable for charging to the acet- 
ylene generators. The ferrosilicon is 
removed from the crushed carbide by 
a magnetic separator and the carbide 
is stored in steel bins which are purged 
with inert 


These are 


gas. 

Carbide furnaces require approxi- 
mately 2900 KWH per ton of carbide, 
and they consume preformed 
electrodes at the rate of 50 lb. per ton 
carbide. A transformer is required to 
reduce electric power to approximate- 
ly 170 volts for the carbide furnaces. 
Cooling required for the 
transformer, the clamps of the elec- 
trodes, and the closed tops of the fur- 
naces. In the acetylene generator 
water is added to the carbide; raw 
acetylene is taken from the top of the 
generators and a hydrated lime slurry 
is removed from the bottom. 

The acetylene is purified by remov- 
ing trace components of phosphorous, 
ammonia, arsine, and the lime by a 
sulfuric acid wash 


also 


water is 


Traces of acid and 
hydrogen sulfide are removed by a 
caustic wash. The purified acetylene is 
then piped to the customer. Lime hy- 
drate is continuously removed from 
the bottom of the generators as a 
dilute slurry with a calcium hydroxide 
content of approximately 10%. 
Either limestone, purchased lime, 
or recycled lime may be used with the 
coke in the carbide furnace. The kiln 
is fired with natural gas and carbon 
monoxide from the carbide furnaces. 
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FIG. 4—Effect of tax rate on total 


cost 


of produc'ng 


acetylene from natural gas 


and from carbide 


[his carbon monoxide contains col- 
lected fines and volatile matter from 
the carbide furnaces. 


There Are Advantages 
in Acetylene from Coke 


(1) Acetlylene made from calcium 
carbide compares favorably in cost 
with acetylene made from hydrocar- 
bons. The cost of electric power is the 
major cost in making acetylene from 
carbide. A lower cost of electric power 
may be achieved in some localities 
where power is purchased from a grid 
by operating the carbide furnace at 
75% of capacity during peak periods 
and at 125% of capacity during the 
periods when off-peak power can be 
purchased more cheaply, usually at 
rates of 42 to 1 mill per KWH less 
than normal rates. 

The cost of making acetylene by 
thermal cracking of hydrocarbons has 
been reported in recent literature. 
Acetylene made from calcium carbide 
using petroleum coke costs about the 
same and in addition, possesses cer- 
tain other very important advantages. 
The cost figures are relative to any 
specific installation and naturally vary 
with the location. However, the figures 
for acetylene from calcium carbide 
are based on conventional and com- 
mercially proven carbide operations 
and developments now in progress 
should reduce the costs still more. 

(2) In discussing the production of 
acetylene from hydrocarbons, natural 
gas is likely to be the most abundant 


feedstock and, therefore, the cheapest 
hydrocarbon available. A plant pro- 
ducing 40,000,000 Ib./yr. of acety- 
lene would require 2,000 b/d of pro- 
pane, if propane were used as feed. 
Considering the use of refinery prod- 
ucts only, it follows that an acetylene 
plant using propane alone as feed- 
stock would need to be located close 
to a very large refinery. Also, the sup- 
ply of coke for feedstock in a Mid 
Continent refinery location is likely to 
be several times the size of the supply 
of propane. 

(3) Furthermore, raw coke is not 
likely to be subject to the price escala- 
tion which has occurred and is still 
occurring to natural gas and other 
hydrocarbons. 

(4) The calcium carbide process de- 
livers pure acetylene with no large 
quantities of other hydrocarbons 
which are also produced from other 
processes using hydrocarbon feeds. 
For example, in thermal acetylene, 
off-gas and tars are produced which 
must be marketed. No such problem 
exists with acetylene from carbide, so 
the process economics do not hinge 
on additional and possibly fickle mar- 
kets for these by-products. 

(5) Processes for producing acety- 
lene from hydrocarbons may not com- 
pete with the high purity acetylene 
available from calcium carbide, which 
is required for certain chemical syn- 


theses. Acetylene from carbide can 
be readily produced at a purity of 
99.5%; relatively simple refining 


steps can effect a very high purity. 
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(6) The carbide furnace produces 
an off-gas containing carbon monoxide 
which can be purified to use in cer- 
tain chemical syntheses, instead of as 
fuel as was shown on the block flow 
diagram. This carbon monoxide can 
be used, for example, with the hydro- 
gen from the refinery’s catalytic re- 
forming unit to provide synthesis gas 
for a variety of products, such as high 
melting point waxes. (100° C. m.p.) 

(7) It is not necessary to convert 
refinery coke to acetylene, but only to 
calcium carbide. The calcium carbide 
may be sold directly to chemical man- 
ufacturers or used for fertilizers, etc. 

(8) The easiest way to ship acety- 
lene is in the solid form as calcium 
carbide. This way is also the cheapest 
except for pipelines, which can only 
be used for very short distances. The 
major source of acetylene which is 
used for chemical manufacture is still 
carbide shipped by rail. By road, for 
short hauls, carbide may be moved in 
closed hoppers on trucks. A central 
generating plant supplied by trucks or 
by railroad cars may supply acetylene 


through a pipeline to several chemical 
plants. 

There is quite a contrast between 
this mobility for acetylene derived 
from calcium carbide with the acety- 
lene derived from natural gas. Plants 
consuming acetylene made from natu- 
ral gas must be located near the acety- 
lene plant. Therefore, a refiner con- 
templating markets for carbide from 
refinery coke should not limit his 
thinking to the local industries. 

(9) Since the acetylene production 
is based on refinery coke as a raw ma- 
terial, in some cases the refinery may 
be able to show an additional profit 
by purchase and processing of a 
heavier crude. 


Other Chemicals You 
Can Make from Coke 


Refinery coke converted in the elec- 
tric furnace to calcium carb‘de may be 
further processed to yield the follow- 
ing products: ; 

Calcium Cyanamid, a fertilizer, is 
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produced when calcium carbide is 
heated with nitrogen in an electric 
furnace. The reaction is exothermic 
and almost self-sustaining once it has 
started. 

Hydrogen Cyanide may be derived 
from calcium cyanamid by first pre- 
paring sodium cyanide in an electric 
furnace. 

Magnesium Metal can be made by 
heating magnesium oxide at 1100° C. 
with calcium carbide. Metallic magne- 
sium of high purity (99.99%) was 
made during World War II in this 
way. The use of magnesium has been 
predicted to grow many fold in the 
next few years. 

Acetylene is the basic building block 
for a large number of very useful 
chemical products, which may be 
briefly outlined as follows: 

Acrylonitrile for synthetic fibers, 
plastics, rubbers, and soil conditioners. 
Hydrogen cyanide is added to acety- 
lene to give acrylonitrile. Both hydro- 
gen cyanide and acetylene may be ob- 
tained from calcium carbide which in 
turn may be made from retinery coke. 
Acetylene made from carbide is of 
such high purity that it makes acrylo- 
nitrile which does not require the com- 
plex purification of acrylonitrile made 
from hydrocarbon-source acetylene. 

Vinyl chloride plastics. By the ad- 
dition of hydrochloric acid, vinyl chlo- 
ride may be produced from acetylene. 
Subsequent polymerization of the viny] 
chloride yields a_ versatile plastic 
which is the workhorse of thermoplas- 
tics. Growth of vinyl chloride produc- 
tion has been phenomenal. 

Acrylic monomer is being made di- 
rectly from carbon monoxide, acety- 
lene and an alcohol in the Rohm and 
Haas plant in Deer Park, near Hous- 
ton. Both carbon monoxide and acety- 
lene are available from the carbide 
route. This plant is an example of the 
economic advantages of carbide-de- 
rived acetylene over ethylene since it 
costs less to make acrylic monomer 
from acetylene. 

Acetylene black may be made by 
partial oxidation of acetylene under 
closely controlled conditions. The 
black is sold for a premium price for 
batteries, etc. 

Chlorinated solvents such as tri- 
chlorethylene may be made from 
acetylene. 

Acetaldehyde, acetic acid and acetic 
anhydride, widely used chemical inter- 
mediates, are available from acetylene. 

Reppe chemistry. A very large seg- 
ment of acetylene chemistry, which is 
mainly unexplored in a commercial 
manner, is the chemistry developed by 
Dr. Reppe in Germany during World 
War II. 
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Acetylene from Coke 





The manufacture of acrylic mo- 
nomer from carbon monoxide and 
acetylene is an example of the com- 
mercial use of this Reppe chemistry. 
Other reactions are of an entirely new 
nature and yield such diverse products 
as rocket fuels, blood plasma substi- 
tutes, and the like. 

* > * 

This short dissertation on the value 
of refinery coke as a petrochemical 
intermediate and the profits available 
to the refiner and an adjacent petro- 
chemical plant does not include the 
other benefits which accrue to the 
community when public utilities also 
cooperate. A public utility which pro- 
vides a low industrial power rate bene- 
fits from the extra domestic power 
used by the families of people required 
to operate the petrochemical plant or 
plants, and the related service indus- 
tries (stores, laundries, etc.). Since 
acetylene is such a versatile petro- 
chemical, the growth of the commu- 
nity, the public uitility, and the re- 
finery are assured with the use of the 
additional acetylene by new and differ- 
ent petrochemical plants. 

For every unit o: additional indus- 
trial power supplied by an electric 
utility to a petrochemical project of 
this type, it is estimated that a unit of 
residential and commercial power is 
also required, at a rate double that of 
the industrial power. Thus the electric 
utility supplying the power stands to 
benefit in two ways, with the revenue 
from the industrial installation only 
one-third of the total. 

These general community benefits, 
coupled with the specific profitability 
to the refiner, underline the present 
and growing importance of petroleum 
coke as a valuable petrochemical inter- 
mediate 

One additional point may be made 
regarding the relative costs of manu- 
facturing acetylene under the existing 
tax laws, and disregarding any pro- 
posed changes in them. The tax rate 
very definitely influences the selling 
price of the acetylene which must be 
expected in order for the plant to re- 
turn the investment before obsoles- 
cence of the plant. The relative magni- 
tudes of the investment and _ the 
operating costs also influence the price 
which must be expected. The relation- 
ship of these factors is shown in Fig. 4 
comparing carbide acetylene with 
acetylene derived from hydrocarbons 
by processes recently reported in the 
literature. 





More on 
Acetylene 


Are you interested in more in- 
formation on acetylene? A lim- 
ited number of reprints of the 
article “Acetylene — Coming 
Petrochemical! Building Block?" 
from the July 1952 issue of PE- 
TROLEUM PROCESSING are 
available—no charge for single 
copies. Address your request to: 


PETROLEUM PROCESSING 


Reader's Service Dept. 
330 West 42nd St. 
New York 36, N. Y. 








make acetylene from natural gas. The 
carbide plant is based on proven plant 
construction, whereas, the plant using 
thermal cracking of natural gas is 
based on engineering estimates not yet 
confirmed by actual installaticns. 

The present corporate tax picture is 
such that a smaller investment with 
higher operating costs, as is the case 
of the carbide plant, will pay out 
faster after taxes than a plant with a 
larger investment and smaller operat- 
ing expenses, such as a plant making 
acetylene from natural gas. 

Fig. 4 shows the effect of tax rates 
upon the relative costs of producing 
acetylene from natural gas and from 
carbide made from refinery coke. 
These costs are relative and not abso- 


lute, as the economic picture varies 
for each location, but the same utility 
costs were used for this comparison. 

For a return of investment in four 
years, corporations with an income 
tax rate above 50% would find car- 
bide acetylene to have the lower cost, 
and the same relation exists for a 
three year return for corporations with 
a tax rate greater than 35%. 

Conclusion: Refinery coke may be 
considered as a valuable material 
which may be used as an intermediate 
for the manufacture of valuable petro- 
chemicals. These petrochemicals are 
the types for which markets have been 
expanding rapidly in recent years. The 
refiner, alone or in conjunction with 
chemical companies, can profit from 
this situation in the manner shown 
with a proven process for acetylene of 
high purity from the large quantities 
of petroleum coke available. 
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NEWS in VIEWS 


' 


NEW ANHYDROUS AMMONIA PLANT IS FIRST to use new direct thermal 
reforming process (Texaco Development Co.’s Partial Oxidation Process), in 
which commercially pure oxygen and natural gas are converted under pressure 
to synthesis gas for ammonia production. Plant is Spencer Chemical Co.’s at 
Vicksburg, Miss., was designed and built by Foster Wheeler Co. 


rhe investment required for a plant 
to manufacture 40,000,000 Ib./yr. of 
acetylene from calcium carbide made 
from petroleum coke is about two- 
thirds of the investment for a plant to 
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3,360 Red Brass 
Tubes for This 
Condenser 


. Shown on one of Kellogg’s boring mills 
below) where the gasket face is being 
machined, this is a channel for one of 
four sections of a prefractionator con- 
denser currently underway for a south- 
western petroleum refinery. 

Each bundle of the condenser will 
contain 840 tubes, °4 inch in outside 
diameter by 16 feet in length. The 
water available for industrial purposes 
in the particular area where the con- 
denser will be used is especially cor- 
rosive. To offset this, specifications call 




















for red brass as the material for the 
tubes, this alloy having proved by ex- 


perience to give the most effective pro 





tection against corrosion in the locality 
involved. 
























Tube sheets for the condenser will be 
of steel, clad with naval brass. Shell, 
shell cover, and channel are of steel. 
Design temperature is 200°F. on the 
shell side and 150°F. on the tube side. 






FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 


PULLMAN 





Big Condenser Will Hold Pressure 
Drop to 5mm. Maximum 


The drip-type condenser shown 
above in progress in Kellogg's shop 
has been designed to hold pressure 
drop on the shell side to the excep- 
tionally low maximum of 5 mm. of 


Consisting of two 
tions, the unit will condense naph- 
tha vapors and steam on the shell 
side and heat a petroleum distillate 
on the tube side. Operating pres- 
sure on the shell side will be 65 mm., 


mercury. sec- 


and 150 psi. on the tube side. 

Representative of one of the more 
complex types of exchanger units 
Kellogg is experienced in building, 
in addition to all the conventional 
types, this condenser is designed 
with an obround nozzle to spread 
the incoming vapors over the entire 
length of the tube bundle, thus pro- 
viding for heat 
transfer. 


pure cross-flow 





44,000-lb. Reactor 





for New Chemical Process 








Similar in design to units refiners 
use In transforming certain petro 
leum gases into polymer gasolin« 
this big 
shortly become an important part 


reactor (right will 


of a new chemical plant now 
building on the East Coast. The 
plant will be the first in this 


country 
from cumene, an 
material which in turn is obtained 


to manufacture phenol 
intermediate 
from benzene and propylene 
This particular unit is the vessel 
in which the reaction to produce 
cumene will be carried out. 

Ihe tubular reactor is 3% feet 
in internal diameter by 3514 feet 
in length, and is fabricated of 
high-tensile carbon. steel 1° 
inches thick. When completed it 
will tip the scales at some 44,000 
pounds. The unit 
an internal pressure of 990 ps 
and temperature of 510°F. 


is designed for 
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UNUSUALLY COMPACT, the new spectrometer analyzer fits 
within a standard explosion-proof housing for plant installation 

















FIG. 1 — PRISM INSTEAD OF FILTER is used in optical arrange- 
ment of new plant type process stream analyzer 


Infrared Analysis of LIQUIDS 


Here's some helpful data on one new and three 


other analyzers for non-gaseous streams 


A NEW spectrometer type infrared analyzer was devel- 
4 oped recently for a specific problem at Dow Chemical 
Co.—to determine minor concentrations of the ortho 
isomer in a liquid stream of meta and para-ethyl toluene. 

It has proved so successful that it is gaining preference 
even for some applications formerly being handled satis- 
factorily with the more conventional nondispersing type 
analyzer, and several instruments of the new design are 
now in use in the company’s plants. 

In contrast to the nondispersing type, which depends 
upon various filter substances to gain selectivity, the new 
spectrometer analyzer uses a prism to disperse the infrared 
radiation of the source into a continuous spectrum. Then, 
in conjunction with an entrance and exit slit pair, the 
optimum wavelength for a particular analysis can be se- 
lected and the sample transmission measured at that wave- 
length. 

Such instruments have been used in the laboratory for 
analyses for a good many years, but they have not been 
suitable for routine plant installation because of size and 
complexity. To meet the requirements of plant use, a spec- 
trometer was designed sufficiently compact to fit into a 
standard 11 x 13 x 7 in. explosion-proof housing. It is 
shown in the photograph above. A similar enclosure con- 
tains the electronic equipment, the output of which is used 
to Operate any standard recorder or controller to present 
the analytical results. 

A model of this type analyzer was first developed in 1951 
and was described in a recent publication.’ Fig. 1 is a 
schematic of the optical system. 

The source B is a small nichrome helix, heated with 
about 14 watts input. It is focused by mirrors A and G 
through the entrance slit F. The radiation then passes 
through a hole in the plane mirror K, is collimated by 
mirror J, passed through.the prism, and returned by the 
same path to J, which now focuses the dispersed spectrum 
at the region of the exit slit H. 

Wavelength selection is made by adjusting a screw which 
controls the angle of the littrow’ mirror D, so that light of 
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the desired wavelength falls on the exit slit. After leaving 
the exit slit, the light passes through the continuously flow- 
ing sample in cell L, and is then condensed on a fast 
responding radiation thermocouple M. For ease of ampli- 
fication, AC output from the thermocouple is obtained by 
chopping the light at 6 cps with the rotating shutter C. 

Fig. 2 is a schematic of the null balance recording sys- 
tem. The AC outvut of the detector is balanced against a 
fraction of a 180° out-of-phase voltage generated in the ° 
pickup coil G by the rotating magnet F. The amplifier / 
amplifies any unbalance signal, which is then rectified by 
the synchronous switch E, filtered at J and then applied 
as DC of the proper polarity to the recorder input. The ¥ 
recorder slide wire is then automatically positioned to con- 
trol the fraction of the generator voltage appearing across 
Re to restore balance. Rs is a span control. 

As an example of the method of analysis with this in- 
strument, the case can be cited for which it was originally 
designed. It was required to analyze a liquid stream of 
meta and para-ethyl toluene for minor concentrations of 
the ortho isomer. 

Curve 1, Fig. 3, shows a portion of the infrared spectrum 
in the region of 13 microns of the meta and para ethyl 
toluene mixture, recorded with the analyzer using a tem- 
porary scanning attachment. Curve 3 shows the same 
spectrum recorded on a commercial laboratory spectrom- 
eter. Curve 2 is a scan of the same spectral region of a 
meta-para mixture containing 10% ortho ethyl toluene. 
[his shows the strong absorption of ortho in the region 
at D. 

For continuous analysis, the wavelength control is ad- 
justed and fixed to transmit light at the energy peak between 
absorption bands B and E of the meta-para mixture (where 
ortho has strong absorption), and the sample transmission 
is simply recorded at this wavelength. The response is little 
affected by changes in the meta-para ratio. 

An indication of the sensitivity can be seen from a com- 
parison of curves | and 2 where we see that approximately 
60% of the light is absorbed by the addition of 10% ortho 
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FIG. 2— Null balance recording system for the new spec 
F 


trometer anaiyze! 


By L. W. HERSCHER 
Dow Chemical Co. 


to the mixture. The source output at this wavelength is 
held to better than 1% by an ordinary constant voltage 
transformer type regulator. 

Standardization is done two or three times per week by 
introducing a known sample and adjusting Rs if required. 
This is actually a span adjustment to correct for possible 
losses in efficiency of the optical system or source and 
detector. Zero drift is practically nonexistent. 

An analyzer of this type avoids the problems encountered 
with filter type analyzers in regard to finding a substance 
for filling the filter and detector cells, and also the con- 
tinued uncertainty of maintaining the original filling con- 
ditions. 

Applicability to a new problem can be readily deter- 
mined by looking at the infrared spectrograms of the sub- 
stances present in the stream. The less frequent standard- 
ization required indicates that these analyzers are less 
subject to drift than other types, and none of the applica- 
tions to date have required thermostating of the analyzer 
housing. Furthermore, this type has the advantage of 
adaptability to multipoint recording of several components 
in a stream. 

Manufacture of this type of analyzer is now being con- 
sidered by one instrument company. Another spectrometer 
analyzer, of somewhat different type and operation has also 
been announced recently and should soon be made avail- 
able. 

What are some examples of the other useful and typical 
liquid stream analyzers and how do they work? What 
are some of the sampling problems to be solved in using 
such instruments in today’s petrochemical or petroleum 
processing plants for process stream analysis? In addition 
to the new spectrometer type just discussed, three others 
will be covered—the total absorption type, the positive, and 
the negative filter types. 


Total Absorption Type 


Che simplest, and probably the earliest infrared analyzers 
for liquid streams, were for two component mixtures, 


Mr. L. W. Herscher is in charge of infrared instrumentation in the 
spectroscopy laboratory of Dow Chemical Ca, Midland, Mich. He 
is a graduate of Michigan State College with a B.S. in physics and 
in electrical engineering, and joined Dow shortly after graduation in 


1942? 
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FIG. 3 — Comparison of spectra curve results for the toluene 
mixtures 


usually where one of the components is present as a low 
percent of impurity. 

A good application of this type of analyzer is in the 
finishing distillation of styrene monomer for separation 
of etheyl benzene. Ethyl benzene has strong infrared ab- 
sorption around 3.4 microns. This wavelength is close to 
the energy peak of radiation from a nichrome coil source 
at dull red heat. 

Under these ideal conditions, it is possible to use the 
simple optical arrangement of Fig. 4 for a stable sensitive 
analyzer. Light from the source S is divided into two beams 
by the split lens L,-L.. A continuous sample flows through 
the cell C in a thin layer, about 0.005 in. thick, where it 
is traversed by the beam from L,. The other beam passes 
beside the sample cell as a reference beam, and it is bal- 
anced initially by means of the light trimmer B, to give 
minimum effect from small changes in the source voltage. 
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A PLANT INSTALLATION of the total absorption type liquid 
analyzer 























oe 


FIG. 4 — Optical plan for a total absorption type infrared liquid 
analyzer 





rhe detectors D, and Dg, are light nickel wire resistance 
thermometer elements in an AC wheatstone bridge. A de- 
crease in transmission of the light in the sample beam, 
due to the presence of ethyl benzene, will cool D,, causing 
the recorder to move to a new balance point. 

The electrical circuit is shown in Fig. 5. A calibration 
curve, such as Fig. 6, is obtained by running a series of 
mixtures made up to known concentrations. 

It may be worthwhile to note the method of sample cell 
assembly indicated in Fig. 4, since the cell is an important 
factor in determining the success of an analyzer. It should 
be absolutely liquid tight and easily removable for replace- 
ment. 

The construction shown has proved very satisfactory. 
The two optical windows are separated by a continuous 
lead shim with its center cut out. One of the windows is 
drilled with two holes entering at opposite corners of the 
opening in the lead shim. Two metal plates, with clamping 
screws, are used to hold the assembly together. One of 
the clamping plates is drilled with holes that match those 
in the window and then connect to the 4s” tubing leads 
which are welded into this plate. 

To make a tight cell, the windows are ground flat to 
about six fringes, and the lead shim is wet with mercury 
before assembly. Mercury coated lead washers are also 
used to seal at the holes between the drilled window and 
metal plate. The undrilled window is backed up with a 
rubber gasket to give even distribution of the clamping 
pressure. 


rhis instrument is sensitive to less than 0.1% ethyl ben- 
zene. The fact that the analyzer is not specific for ethyl 
benzene is often an advantage. The presence of almost any 
possible impurity would be indicated, not necessarily in 
the correct amount, but at least a warning of any unusual 
conditions in the process is given. 

For instance, the analyzer is sensitive to moisture in 
the parts per million range. However, the nonspecificity 
of this type of analyzer does limit its usefulness to a rela- 
tively small field. 

A plant installation of an analyzer of this type with 
explosion proof housing open is shown in the photograph. 
The amplifier seen in the upper part of the housing is 
required when a galvanometer type recorder is used. 

Positive Filter Type 

By adding a light chopper and substituting a selective 
detector, such as a gas filled condenser microphone for 
the bolometer detectors shown in Fig. 4, a positive filter 
type infrared analyzer could be made. This type is funda- 
mentally for gas analysis, and its application to liquid 
streams has not been fully exploited. 

The difficulty lies in the chance possibility of finding a 
suitable gas to fill the detector. This would require a gas 
with absorption bands at the wavelengths at which the 
compound to be determined absorbs, and preferably no 
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FIG. 5 — Electrical circuitry for amplifier and recording system for the analyzer shown in Fig. 4 





bands where they could cause interference from other 
components of the stream. 

In some cases, especially with operation at elevated tem- 
perature, the liquid to be measured, may have a high 
enough vapor pressure itself to be used for sensitizing the 
detector. A pressure of 15 to 75 mm. is usually sufficient. 
However, one should first compare the spectrograms of 
the compound in the liquid and vapor phases, because 
there may be important differences in the wavelength and 
intensity of certain bands. 

















Negative Filter Type 





This type of infrared analyzer has proved successful 
for some of the liquid stream applications. The system is 
comparable to the positive filter method as to selectivity 
for a particular component of the stream, but is somewhat 
more generally applicable to liquids because the detector 
filling problem is avoided. It is also popular for gas analysis. 

Fig. 7 is a schematic of the optical plan of a special Sa 
design of this type of instrument. This particular optical / 
arrangement was originated at Dow to obtain certain ad- 
vantages over other available negative filter analyzers. 
Light from the source 40 is collimated by the mirror 2 y : 

£ J 2 4 6 8 10 
and passes through the sample in cell 3. The plate 4 is : 
coated with evenly distributed reflecting spots which aggre- % Ethylbenzene in Monostyrene 
gate half of the total area of the plate. This divides the 
light into two portions, a reference beam and a measuring 
beam, one of which is transmitted through the plate and FIG. 6— Calibration curve for ethylbenzene concentration in 
the other reflected. This beam splitting method divides monostyrene as determined in the analyzer shown in Fig. 4 
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FIG. 7 — Optical arrangement for a special design of negative filter type infrared analyzer developed by Dow Chemical 


equally between the two beams, light from all parts of the 
source and from all ports of the sample cell. 

This results in a system which is practically immune to 
drifts which might arise from dirt or coatings accumulating 
on the source mirror or windows of the source and sample 
cell t 

After separation, the beams are far enough apart to 
provide room for solidly constructed leak proof cells in 
either or both of the beams. Also to facilitate the original 
sensitizing and later maintenance, each of the cells is 
entirely separate so that it can be removed without dis- 
turbing any of the other components. 

The two beams are brought back together by the 
diagonal mirror 8 and condensing mirrors 9 and 10. The 
condensing system focuses the beams, one on each of the 
two 4 mm.-square bolometer detectors mounted at a right 
angle to each other. By concentrating the light onto this 
small area, a temperature rise of the detectors is produced 
which is three or four times greater than that usually 
obtained, giving a corresponding improvement in im- 
munity to ambient effects. 

In common with all of the negative filter types, this 
analyzer depends for its operation on a filter substance 
placed in the reference beam. This filter must have strong 
absorption at the wavelengths at which measurement is 
required for the analysis. Normally one uses the compound 
of interest itself for the filter substance. 

Chis is not always possible, however, There is the diffi- 
culty of keeping a liquid with high vapor pressure sealed 
in a cell for a long time. Also, any liquid which might poly- 
merize could not be used. The absorption bands of liquids 
are usually broad which may present a problem of inter- 
ference from other components in the stream. For certain 


applications it is possible to find a plastic film or gas 
suitable for the filter substance. 


Some Sampling Te*hniques 


An improperly designed sampling system for the particu- 
lar application cun easily ruin the performance of an 
otherwise good analyzer. Fortunately, modifications of the 
original sampling system can be made if the first opera- 
tions show they are needed, but this adds to the expense 
of installation and results in a loss of prestige for the 
analyzer, besides putting it out of operation when it may 
be needed most. 

Part of the difficulty is that there is no universal sam- 
pling system which is best for all applications. The factors 
of viscosity, sample temperature, cell restriction, filtering, 
inlet and return line pressures, rate of flow, time lags, 
drying or scrubbing where necessary and the mixture for 
standardizing are all factors to be considered in planning 
the sampling system for a particular application. 

It can be readily seen that virtually each one of these 
factors is interdependent on one or more of the others. 
For example, any drying, filtering or scrubbing systems in 
the line add to the sample inventory which in turn deter- 
mines the rate of flow required for a given time lag. 

Perhaps these interrelationships can best be shown by 
these simple formulas: 

T=I/F, where T is the sampling time lag, 7 is the 
volume of sample inventory, and F is the flow rate. 

(P, —P2) 

Also, F=—« where c is a constant, P, and P, 
RV 
the inlet and outlet pressures respectively, R is the 


are 
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flow resistance of the system (for liquid streams, usually 
the cell restriction is the largest factor in determining R), 
and V is a function of the viscosity. 

To arrive at a solution with a minimum number of 
trial substitutions, we can first select the factors over which 
we have no control or which can be in a limited range 
only. One of these is the time lag allowance, and this can 
be determined from consultation with the process engi- 
neers. However, the design should be weighted toward 
more rapid response than absolutely necessary for more 
satisfactory operation generally. 

A second factor where we have little flexibility is in 
the restriction of the cell to the flow of sample. This is 
determined, chiefly, by the cell window spacing which 
in turn is chosen by the spectroscopist to fit the analytical 
problem. Experience indicates, however, that thicknesses 
up to twice the optimum spectroscopically, can be used 
where required by flow rate considerations. 

This spacing usually ranges from one to ten thousandths 
of an inch, and in the case of a viscous liquid, at two 
thousandths spacing, there is a serious limitation to the 
amount of fluid that can be put through the cell at a reason- 
able pressure. Some decrease in the cell restriction can be 
obtained by grooving one of the cell plates across the 
inlet and outlet sides so that the fluid pressure is applied 
across the entire widest dimension of the cell opening. 

The pressure applied to standard cells should be limited 
to 20 to 25 psi. In order to obtain maximum flow rate 
for the limited inlet pressure, the outlet should be dis- 
charged at zero or negative head. If a suitable low pres- 
sure discharge point is mot available in the process, the 
small stream from the analyzer (in the order of a few gal- 
lons per week) may be discharged into a vented container 
and returned to the process by pump or manually. 

Raising of the sample temperature offers another degree 
of freedom in the operation of the analyzer. By this means 
the viscosity can be reduced where necessary to increase 
flow rate, and also some fusible solids can be liquified 
and successfully analyzed by infrared. Since standard anal- 
yzers are not designed for heating the sample cell alone, it 
is necessary to operate the entire analyzer at the elevated 
temperature. Some analyzers are equipped with thermo- 
stating equipment which is good up to about 150° F. 

Fig. 8 is a diagram of a system designed to meet the 
somewhat adverse conditions of a sampling problem. The 
stream has a viscosity of 250 centipoise, roughly equivalent 
to molasses at room temperature. It contains about 1% 
of jel solids which have amazing capacity for quickly 
sealing off almost any type of filter. Also the analyzer is 
on an automatic control system which requires a fast 
response time. 

In the operation of the system, a %4-in. side stream is 
piped a distance of about 15 ft. to a pair of interchange- 
able filters directly beneath the analyzer. The pump de- 
livers about one gal./min., against the 20 psi head which 
is controlled by the valve below the rotameter. 

The filter design and flow rates give a ratio of velocity 
across the screen about 15,000 times the rate through the 
screen, which is fairly effective in keeping the jels swept 
out. Screen of 200 mesh is used. After one to two days use, 
the alternate filter is put into operation, and a new screen 
is installed in the previous filter. 

The cell spacing is 0.004 inch, and a groove is cut across 
the cell window opening at the inlet and outlet to reduce 
the restriction. To reduce the viscosity of the fluid, the 
analyzer is insulated, and heated to 130° F. with circulating 
hot water in a %-in. copper tubing coil attached to the 
analyzer’s explosion proof housing. 

Under these conditions, the 20 psi pressure produces a 
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FIG. 8— Sampling system for an unusually difficult problem 


flow rate of around 5 cc/min through the analyzer cell. 
The volume of the one foot run of %-in. OD tubing is 
0.3 cc, with an additional cc inventory on the analyzer 
side of the screen in the filter. 

These values indicate an overall response time of about 
30 seconds. The anaiyzer is checked for zero drift at 24- 
hr. intervals by iniecting, with a hypodermic syringe, a 
10-cc reference sample at the fitting provided. 

For more common applications of low viscosity and 
no unusual filtering problems, the bypass stream may be 
eliminated. For example, if the analyzer can be located 
within 50 ft. of the process stream, a direct “%-in. tubing 
sample line would have a volume of about 15 cc. With a 
0.004 inch cell window spacing and 20 psi differential 
across the system, a flow rate of about 20 cc/min could be 
maintained giving a sampling time of under a minute. 

A small automotive gasoline line filter has been found 
to meet the filtering requirements for a dry and relatively 
clean stream where this order of flow rate can be obtained. 


745 





LIQUID Analyzers 





It can be placed in the direct line to the analyzer without 
seriously affecting the inventory. 

In the past seven or eight years—since the beginning of 
the general use of continuous infrared analyzers on plant 
streams, there has been a notable lag in the number of 
liquid stream applications as compared to gas applications. 
In fact, a check on literature references has indicated that 
they run about 85% for gas applications. 

rhe reason is not, certainly, that the liquid streams exist 
in lesser abundance. Nor can it be explained entirely on 
the basis that liquid streams are more applicable to analy- 
sis by other methods, such as refractive index and specific 
gravity; since those methods are quite limited in their 
usefulness. 

At Dow Chemical Co., 50% of the infrared analyzer ap- 
plications are for liquid streams. In many cases, however, 
it has been found that suitable commercial instruments 
for liquids were not available, and the equipment had to 
be constructed in the laboratory. Commercial instrument 
manufacturers have been concentrating development on 
the more readily solved problems of gas analyzers. Con- 
sequently, until recently,? and to some extent even at pres- 
ent; delivery quotations on infrared analyzers for liquid 
streams have not been satisfactory. 

When instruments that are now available are made ap- 
plicable to liquid streams, there are a number of problems, 


besides the need for converting the sample cells to liquid 
cells. As a result, each liquid stream application is usually 
considered a special case. 

The use of infrared analyzers for liquid streams can be 
expected to expand at such a rate as to overtake such 
analyzers for gas streams in the near future. 

This will come about partly through further adaptations 
of the present non-dispersing instruments. A large part, 
however, will result from the forthcoming availability of 
spectrometer analyzers, the only type fully as applicable 
to liquid as it is to gas streams. These should do much 
to accelerate the expanding use of infrared analyzers in 
general. But the greater impetus can be expected in liquid 
stream applications because of the backlog which has de- 
veloped in that field. 

The preceding article is based on the paper, “Continuous Analysis of 

Liquid Plant Streams by Infrared,” presented by Mr. Herscher at the 

Texas A&M College Instrument Short Course, January, 1954. 

REFERENCES 

(1) L. W. Herscher and N. Wright “Small Spectrometer Analyzer 

for Chemical Process Streams” Journal of The Optical Society 

of America, Vol. 43, No. 11, pp. 980-983, Nov. 1953. 

Process Controls Division of Baird Associates, Inc., Cam- 

bridge 38, Mass., has announced availability of liquid cell 

equipment for their negative filter type infrared analyzers. 

(3) The Perkin-Elmer Corp. “Two-wavelength Infrared Plant 
Stream Analyzer” Instruments, Vol. 26, No. 4, p. 514, Apr 
1953 
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Do You Know These Words? 











By B. H. Weil 
Manager, Information Services 
Ethyl Corp. Res. & Engrg. Dept. 

Detroit, Mich. 


A regular department intended 
to help administrators and oper- 
ating men alike keep abreast of 
technical names and processes in 
the petrochemical field. 


Acetonitrile 
Acetonitrile, pronounced “ass-ee-toe- 
nye-trill,” is a petrochemical of grow- 
ing importance as a solvent and in the 
manufacture of other materials. Also 
known as methyl cyanide and ethaneni- 
trile, it has the formula CHsCN and 
is a clear, colorless liquid with an 
aromatic odor. It is lighter than water, 
freezes at about —42°F, and boils at 
180°F. 

Acetonitrile is commonly pre- 
pared by dehydration (removal of a 
water molecule) from acetamide 
(CHsCONHe2), which in turn is usu- 
ally manufactured from ethyl acetate 
(CHsCOOCH2CHs) by interaction of 
the latter with ammonia (NHs). It is 
used in the synthesis of many organic 
compounds, such as vitamin B: (thia- 
min chloride) and acetophenone (itself 
used in perfumery and as a solvent 
for plastics). 

This chemical is a good solvent, and 
as such finds use in the purification of 
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a variety of substances—removal of 
coloring materials from petroleum 
hydrocarbons, deacidifying of fish- 
liver oils, etc. Acetonitrile also is use- 
ful in the separation of mixtures of 
fatty acids. 

In the above-mentioned path of its 
manufacture, acetonitrile lays claim 
to the status of a petrochemical by 
virtue of the preparation of both of 
its base chemicals (ethyl acetate and 
ammonia) from petroleum. Both ethyl 
alcohol and acetic acid (intermediates 
for ethyl acetate) are being produced 
commercially from ethylene, from 
cracked refinery gases. Acetic acid is 
also being manufactured from acety- 
lene (a pyrolytic product from natural 
gas) and from a product of the partial 
oxidation of natural gas. Ammonia is 
also produced from the latter material. 

Acetonitrile is another of the many 
chemicals which can trace their origin 
to petroleum. As a link in many 
chains itself, it faces an interesting 
and useful future. 


Glycerine 
Glycerine, pronounced “glis-er-in,” is 
a petrochemical of as many important 
uses as its name has spellings and 
synonyms (glycerin, glycerol, glycyl 
alcohol). It has the formula CH2OH* 
CHOH:CH20H, and is a clear, color- 
less syrupy liquid with a sweet taste. 
It is hygroscopic (readily absorbs and 
retains moisture), heavier than water, 


freezes at 63°F, and boils at 552°F. 
Traditionally a by-product of the 
manufacture of soap, glycerine has 
since 1948 been produced in increas- 
ing quantities from petroleum-derived 
propylene (CH:CH:CHe) at a rate 
which by 1956 may exceed that of 
the original method. 

Uses of glycerine read like an in- 
dustrial chemical dictionary. They 
include manufacture of alkyd resins 
and protective coatings, explosives 
(trinitroglycerine), and emulsifiers for 
margarine and shortening; employ- 
ment as a constituent in tobacco (to 
keep it moist), cellophane, cosmetics, 
dentrifices, and other drugs and 
pharmaceuticals; and a variety of 
other industrial and food applications. 

Glycerine is derived from propylene 
by variations in a series of reactions 
based on an initial reaction with 
chlorine to yield allyl chloride. Propy- 
lene, in turn, is extracted from refinery 
cracked gases or is obtained by the 
deliberate cracking of propane and 
other petroleum hydrocarbons. 

While glycerine is meeting sharp 
competition from other “polyols” 
(polyhydric alcohols) such as penta- 
erythritol and ethylene glycol, new 
uses combined with prospects of steady 
supply at competitive prices bolster 
expectations for future growth. Petro- 
leum-derived glycerine will dominate 
the future scene. 
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complete line 
of high quality 
petroleum chemicals 


PETROLEUM 


PARANOX 
PARATONI 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATA( 
PETROHOL 
Methy! Ethy! Ketone 
Dewaxing Aid 
Ethyl Ether 
Isopropyl! Ether 
Reference Fuels 


Paint, Varnish and Shellac 


SURFACE COATING 
TROHOL 91 
TROHOL 95 
TROHOL 99 
JAYSOL 

Secondary Buty! Alcohol 
I 


PE 
PE 
PE 
A 


econdary Butyl Acetate 
opropy! Acetate 
Acetone 

Methyl! Ethyl Ketone 

Dicyclopentadiene 

Ethyl Ether 

Isopropyl! Ether 

Naphthenic Acids 

Iso-Octyl Alcohol 

Decy! Alcohol 

Denatured Ethyl Alcohol 
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Detergents 


CHEMICAL 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

Iso-Octy! Alcohol 
Decy!l Alcohol 
Denatured Ethyl Alcohol 
Tridecyl Alcohol 
Dicyclopentadiene 
Isoprene 

Butadiene 

Ethyl Ether 
Isopropyl Ether 
Tetrapropylene 
Tripropylene 
Aromatic Tars 
Benzene 

Acetone 

Methyl Ethyl Ketone 
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Gasoline and Motor Oil (Additives) 


For dependable 
products 

that win 
dependable 
customers... 


specify 











CHEMICAL 
PROGRESS 
WEER-MaY [7-22 


34 successiul years of leadership in serving industry 


Products that deliver dependable performance win 
steady, satisfied customers. And where performance 
counts, you can count on Enjay. 


Enjay supplies a complete line of uniform, high 
quality petroleum chemicals to the surface coating, 
chemical and petroleum industries. You are assured 
proved results with every Enjay product. Backed by 34 
years of research, experience and know-how, each is 
designed to meet industry’s most precise specifications 
and characteristics. 


But don’t consider Enjay for your present chemical 
needs alone — Enjay is also ready to assist in develop- 
ing new or improved products through chemistry. 
Present or future, be sure to specify Enjay. 


ENJAY CO., INC. « 15 West Sist Street, New York 19, N. Y. 
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HORTON VAPOR SAVING 
SYSTEM 





a] 


TANK 16 


12,000 BBLS. 


Serving as the central unit of a vapor seving system, a 20,000-cu. ft. Horton 
Vaporsphere® is reducing standing storage evaporation losses 40 per cent at the 
American Coal Company's East Hartford, Connecticut, petroleam marketing terminal. 
Lae Vaporsphere, 34 ft. in diam., is connected by 6-in. and 8-in. vapor piping 
to two cone roof tanks used to store gasoline. 


On the inside of the Horton Vaporsphere a flexible hemispherical membrane 
is attached by its outer edge to the shell’s equator. Any vapor forced from 
the tanks is stored under the membrane. When conditions causing the 
displacement are reversed, the vapor returns to the tanks. 


Complete information, estimates or quotations on the Horton Vaporsphere may be 
obtained by writing our nearest office. There is no obligation on your part. 


CHICAGO BRIDGE &« IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PENNSYLVANIA 
Atlanta 3 2103 Healey Building Detroit 26 1532 Lafayette Building Pittsburgh 19 3236 Alcoa Building 
Birmingham 1 1527 North Fiftieth Street Houston 2 2130 CGI Life Building Salt Lake City 4 530 West 17th South Street 
Boston 10 1029—201 Devonshire Street Los Angeles 17 1526 General Petroleum Building San Francisco 4 1559—200 Bush Street 
Chicago 4 2114 McCormick Building New York 6 3310—165 Broadway Building Seattle 1 1330 Henry Building 
Cleveland 15 2215 Midland Building Philadelphia 3 1630—1700 Walnut St. Building Tulsa 3 1620 Hunt Building 

REPRESENTATIVES AND LICENSEES 

Horton Steel Works Limited, Fort Erie, Ontario, Canada Compagnia Tecnica Industrie Petroli, Rome, Italy 
Ateliers et Chantiers de la Seine Maritime, Paris, France Whessoe Limited, Darlington, England 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge G Engineering Company, Limited, Motherwell, Scotland 
Chicago Bridge G tron Company, Ltd., Apartado 1348 Caracas, Venezuela Comprimo, N. V., 21, Amstel, Amsterdam (C) Netierlands 


Sociedade Chibridge de Construcoes Avenida General Justo, 275, Grupo 306, Rio de Janeiro, Brazil 
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CAM-OPERATED CONTROLLER SOLVES problem of flow control on very viscous 


materials. Drawing 


shows general arrangement. Photo shows 


Flow Control of Highly Viscous Oil 


By ROBERT L. PATTON* 


METHOD has been developed at 
* Gulf Oil Corp.’s Port Arthur, 
Texas, refinery for satisfactory flow 
control of a variable-temperature, vis- 
cous charge stock in pilot plant opera- 
tion which involved only minor modi- 
fications to the existing instrumentation 
and did not require purchase of any 
new equipment. 

A new program of pilot plant in- 
vestigation had required the use of 
several different charge stocks, one of 
these being an oil of very high viscos- 
ity. Previously, the charge had been 
adequately flow-controlled with a con- 
ventional orifice plate, differential 
pressure transmitter, recorder-control- 
ler, and diaphragm control valve in 
the steam supply to the reciprocating- 
type charge pump. 

However, this system was inade- 
quate in the control of flow of the high 
viscosity stock, primarily because of 


* Mr. Patton is general foreman, insti 


u 
ment dept., Gulf Oil Corp., Port Arthur 
Texas. He has been a frequent contributor 
to the Plant Practices section. The data in 
this article was presented as a paper, “Small 


Flow Controller for High Viscosity Liquids,’ 
at the Texas A&M symposium on Instru 
mentat.on for the Process Industries in 
Januar 


PETROLEUM PROCESSING, May, 1954 


variations in differential pressure 
across the orifice plate as a result of 
the viscosity changes with tempera- 
ture. And there was no convenient 
means for controlling charge stock 
temperature. 

The differential pressure transmitter 
was removed from the orifice and re- 
installed by connecting to the charge- 
stock drum to measure the hydrostatic 
head of liquid. The drum was a verti- 
cal, cylindrical vessel, sufficiently 
large to contain a complete run. The 
arrangement is shown in Fig. 1. 

The circular chart was removed 
from the recorder-controller and a 
sheet metal cam substituted, as shown 
in the photograph. This cam, each lobe 
of which is used for a different flow 
rate, Was computed so as to move the 


details of cam 


control index at a_ predetermined, 
linear rate of speed when turned by 
the chart-drive motor. Several differ- 
ent cams were cut to provide the vari- 
ous charging rates required. The re- 
cording pen was removed and a 
pointer installed so that the relative 
positions of index and variables could 
be observed. 

It was found ‘that the pointer fol- 
lowed the index quite closely after 
the controller was properly tuned, and 
good control was obtained. The trans- 
mitter air was also “teed” into a near- 
by recording receiver to obtain a rec- 
ord, and the curves drawn on this 
chart could be compared with those 
of the cam. 

A true weight-rate-of-flow control 
was obtained, independent of tempera- 
ture variations and without the neces 
sity of calculating an orifice coeffi 
cient. 


Tips on Ball Bearing Maintenance 


pas . bearings play an important 
\ role in the service life of an elec- 
tric motor or a pump. Proper fit, in- 
stallation, and lubrication all are im- 
portant factors in getting good service. 

A series of short articles in this sec- 
tion, begun several months ago, have 
presented questions and answers on 
this subject. They were a portion of a 
seminar on the problem conducted at 


the Aruba, Netherlands West Indies, 
refinery of Lago Oil & Transport Co., 
by Mr. Jack Cannon, Continental 
Electric Co., and made available to the 
readers of PETROLEUM PROCESSING by 
the oil company. 

Specific problems have been pretty 
well covered in the last six articles. 
Like last month, this issue’s questions 
and answers will deal with general 
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Plant Practices 


G A S \( F T S TEFL ON as well as miscellaneous topics. 


If the inner race of a ball bearing 
is made of one kind of steel and the 
shaft is made of another kind, won't 
the differences of expansion cause 
trouble? 

No, the very slight difference of the 
coefficients of expansion between the 
two steels will cause no trouble. 

If you have two bearings of the 
same size, will the outside diameters 
be absolutely identical? 

For practical purposes, yes. Natu- 
rally, there is a tolerance for this di- 
mension but it is in tenths of thou- 
sandths. 

What can we use to determine the 
proper drop-fit in a bearing housing? 

The best gauges that you could ever 
buy are available in your scrap barrel 
of used bearings. Pick out one bearing 
of each size. Don’t worry about 
whether the inner races or balls are in 
poor condition. But do make sure 
that the surfaces of the outer races 
look reasonably good. 

Send this assortment of bearings to 
the machine shop so they can be 
checked for trueness of the O.D. In 
other words, make sure that the outer 
races are round. Then, using a ball 
bearing handbook, make sure that the 
O.D. is toward the upper tolerance of 
the dimension; e.g., a 309 bearing has 
an O.D. that can be as large as 3.9370 
in. or as small as 3.9362 in. The bear- 
ing you are going to select as a gauge 
should be no smaller than 3.9367 in. 
and can be as large as 3.9369 in. The 
hardness of the outer race is such 
(Rockwell 62) that you will never 
wear any material from this gauge. 

With a complete set of these ball 
bearings, which cost you nothing, you 
now have very accurate plug gauges 
which should be used to determine the 
proper drop-fit for bearing housings. 
Never use a uew ball bearing. 

Is the material used for the races 
different from that used for the balls? 

As far as we know the material is 
the same. But the balls are heat- 
treated to Rockwell 64 and thus slight- 
ly harder than the races, which are 
treated to Rockwell 62. 

If a single-row, deep groove bear- 
ing is better than the same size bearing 


oe ee % with filler slots, why do the manufac- 
UNITED CAMDEN 1+ NEW JERSEY Rice’ 49 fi Fe . 
si turers keep on making the latter: 


STATES | FABRICATORS OF duPont TEFLON, bahia. * The real answer is not known. But 
GASKET  ‘tiloce KEL-F AND OTHER Plastics - So because the large industrial users con- 
COMPANY | Rbrtientotives in Principal 2 an tinue to order filler-slot bearings as 
| Cities Throughout the World replacements for original equipment, 
the bearing manufacturers will con- 

tinue to make them. 
Why is there no locknut on some 
pumps to hold the bearing on the 

shaft? 
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If the inner race is at least a metal- 
to-metal fit on the shaft and there is 
no end-thrust, then a locknut is not 
necessary, because the purpose of the 
locknut is to prevent movement of the 
ball bearing away from the shoulder 
of the shaft through some thrust. 

What effect does the number of 
balls have on the load capacity of a 
bearing? 

At present, this effect is not known 
for a certainty. About four years ago, 
bearings with filler slots and a maxi- 
mum number of balls (usually 12) 
were given more radial capacity than 
the same size ball bearings with only 
eight balls—known as the “single row 
deep groove.” Today, however, the 
handbooks rate this latter bearing, 
with a lesser number of balls, at a 
higher capacity than the maximum 
type bearing. You can see why our 
answer is indefinite. 

If you are not sure that angular 
contact duplex bearings are matched, 
how can you check them? 

Obtain a pair of “C” clamps that 
will enable you to grip the inner races 
of a pair of the duplex bearings with- 
out touching the outer races. The “C” 
clamps must be cleaned before you 
attempt to use them. After providing a 
clean bench, wipe the surface grease 
from the new bearings with an abso- 
lutely clean rag. Place the bearings 


together D.B. (which means the heavy 
shoulders of each race are against 
each other). Line up the bearings on 
a flat surface and use a “C” clamp on 
each side to hold the inner races 
against each other. Do not tighten the 
clamp more than finger-tight. 

Now you can pick up the two bear- 
ings as one. Turn the outer races while 
holding the inner races, and see if the 
bearings turn freely and smoothly. If 
they are free and smooth, the bearings 
are not pre-loaded. Next, turn the 
outer race of one bearing while hold- 
ing the outer race of the other and see 
if there appears to be as much contact 
between the outer races as between the 
inner races. If both tests come out 
O.K., then you have a pair of matched 
duplex bearings which can be used in 
either the D.B. or the D.T. positions. 

Can you tell if duplex bearings have 
been matched by the manufacturer? 

MRC bearings that have been fac- 
tory matched have the letter “D” 
stamped into the face of the outer 
race after the number of the bearing; 
e.g., 7314D. There is also the letter 
“DP” stamped into the face of the 
inner race. SKF marks factory 
matched duplex bearings with letters 
“BG,” put on with an electric pencil 
after the number of the bearing; e.g., 
7314BG. There are different codes for 
other manufacturers. 





Answer to an H2S Corrosion Problem 


ERE’S a suggested solution to a 
problem involving sour gas at- 
tack on compressor bearings. It is 
based on information developed dur- 
ing a conference in Montreal for rep- 


resentatives of several Canadian oil 
companies and of International Nickel 
Co. of Canada. It was prepared for 
PETROLEUM PROCESSING by John F. 
Mason, Jr., corrosion engrg. section, 
development and research dept., In- 
ternational Nickel Co., New York. A 
major portion of Mr. Mason’s work 
appeared in an article in September, 
1953, pp. 1332-1335. 

Problem: Bearing liners and babbitt 
materials made of copper-tin-lead 
bronze and tin-antimony-copper bab- 
bitt have proved to be unsatisfactory 
in centrifugal compressors handling 
hydrocarbon gas containing HeS at 
temperatures up to about 200° F. 
What other materials might be better 
for this service from a corrosion re- 
sistance standpoint? 

Discussion: We have not had very 
much experience with bearing mate- 
rials in centrifugal gas compressors. 
But we are not surprised that the al- 
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loys used have suffered corrosion ef- 
fects by the sour gas containing HS 
at 200° F. 

To provide better insurance against 
corrosion from the conditions as de- 
scribed, the use of the following ma- 
terials—or combinations of them—to 
prevent seizing or galling is indicated: 
18-8 stainless, 12 and 17% chromium 
steel, Monel, Inconel, and Ni-Resist. 

These alloys are highly resistant to 
corrosion by sour gas, and a combina- 
tion of Monel and one of the stainless 
steels mentioned would provide free- 
dom from galling with the expectancy 
of long and satisfactory service life. 
Ni-Resist has found wide application 
for bearing liners and this material 
could be safely used in conjunction 
with Monel for a satisfactory per- 
formance. 

It is understood that a number of 
refineries have overcome this prob- 
lem by purchasing a particular type of 
gas compressor with bearings on the 
outside of the case. Such a set-up 
would of course eliminate the corro- 
sion problem by keeping the sour gas 
from contacting the bearing surfaces. 


} 


| 
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IN THE AUTOMATIC 
CHEMICAL PLANT IS THE 
INSTRUMENT MAN... 
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TUBE FITTINGS 


Swagelok Tube Fittings have a solid repu- 
tation for providing leakproof seals at all 
tube connections. 

Instrument men everywhere will tell you that 
smallleaks (always an annoyance and usually 
difficult to locate) are completely eliminated 
with Swagelok Tube Fittings. 

In a Swagelok Fitting, two ferrules and a 
threaded chuck grasp tightly around the 
tube, forming leakproof seals at three 
separate points, yet resulting in no damage 
to the tube wall. 

Write for a Swagelok catalog now, address- 


| ing Department 510. 





CRAWFORD FITTING CO. 


884 E. 140th Street, CLEVELAND 10, OHIO 


Swagelok Tube Fittings 


Available in: Brass, Aluminum, Steel 


Stainless Steel, Monel 
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catalysis* + 


at Baltimore 


hydroforming 
unit 








hydrofining 
units 





Foster Wheeler will design and construct for the Esso 
Standard Oil Company, at the Baltimore refinery, 3 Hydro- 
fining units (catalyst + hydrogen) for the desulfurization 
and general quality improvement of napthas and heating 
oils ... and a fixed-bed Hydroforming unit (catalyst + 
hydrogen) for Octane upgrading of heavy naptha. 


These process units will incorporate the latest technological 
application of catalysis in sulfur reduction and reforming 
as developed by the Standard Oil Development Company. 





the complete 
engineering and construction service 
anywhere in the world 


*kata, wholly + lyein, to loose (Gr.) 
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SPENT CATALYST IS HEATING MEDIUM in this laboratory unit using the 
fluidized solids technique 


Lab Heater Uses Fluid Technique 


NE of the big headaches around 

the laboratory and pilot plant is 
the heating medium which is called for 
in many operations. 

Many substances and arrangements 
have been attempted for these heating 
baths in the past, including molten 
metals, organic and inorganic com- 
pounds, and heat transfer through 
solid blocks of metal in turn heated by 
various means. Various methods of 
control have been used; some success- 
ful, some otherwise. 

The fluidized bed technique, used so 
successfully in catalytic cracking and 
other process operations, appeared to 
have much to offer as a convenient 
laboratory means for heating reactors. 
Use of granular solids suspended in a 
gas stream has shown itself to be safe 
and simple as a method of supplying 
heat, since it is isothermal in opera- 
tion, has a high heat capacity, and de- 
velops a uniform surface temperature. 

The temperature range may be from 
room temperature to 1600° F. and, 
with proper selection of materials, 
higher temperatures are possible. The 
maximum heat transfer rate for a 
given solid will vary according to par- 
ticle size, but experience has shown 
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that a rate of 100 Btu./hr. can be had 
without trouble. 

A device using this technique is 
very simply constructed, as indicated 
in the sketch. A piece of steel pipe 
(other materials may be substituted if 
desired) of a length which will depend 
upon the size of reactors to be ac- 
commodated is externally insulated 
with asbestos, magnesia block or other 
material. At the bottom of the pipe is 
placed a perforated steel plate contain- 
ing tie-in. holes with a spacing of at 
least one hole for every sq. in. of 
area. A circular pattern is satisfactory 
so long as relatively few holes are used 
in the center of the plate. 

An inlet cone is welded on to the 
bottom of the pipe carrying an inlet 
nipple which preferably should have a 
I-connection so that air can be let in 
through the straight section of the tee 
and cooling water as necessary be let 
in through the branch. 

Other connections to the pipe in- 
clude a heating oil inlet just above the 
distribution plate in the bottom in the 
event it is desired to heat the reactor 
by injecting oil or some other com- 
bustible material. On the inside of the 
pipe, electric heater wires may be 


wrapped with only sufficient insulation 
to prevent short circuiting. 

It is preferable to weld a short tea- 
pot-spout onto one side of the reactor 
at the top to provide more working 
room for inserting and withdrawing a 
reactor. An insulated cover (or a num- 
ber of covers to accommodate various 
sizes of reactors) should be provided, 
with a hole at one side to accommo- 
date the reactor and one at the other 
to carry the vent connections. 

The vent consists of a Pratt-Danie! 
cyclone or other suitable arrangement 
to knock back any heating medium 
entrained in the fluidizing stream. It 
has been found desirable to connect 
the vent from the cyclone to an air 
aspirator and carry a pressure of '%2 
in. Hg. on the vent line to the cyclone. 

The heating medium may be dis- 
carded cracking catalyst, sand or any 
other material which may be available. 
In size it should range between 40 and 
200 microns, or from 200 to 325 
mesh. 

Electric heating will ordinarily be 
sufficient for temperatures from am- 
bient to approximately 1100° F. For 
temperatures above this range burning 
oil is usually the heating medium of 
choice, the reactor first being brought 
to ignition temperature for the oil by 
means of electric heaters. Reactors 
may be of any desired shape. They 
should have a support flange suffi- 
ciently large to cover and seal the hole 
where the reactor is inserted. 

Ordinarily the weight of the reactor 
will be sufficiently great to hold the 
reactor firmly in position without the 
necessity of holding it down. However, 
when a long reactor is used it is not 
always possible to get stable operation 
because the catalyst or heating medi- 
um starts bumping the reactor around. 
In such cases it may be necessary to 
use a bolt or two through the reactor 
flange into the cover to hold it down 
tightly. 

As an added convenience, an over- 
head hoist may be used to pick up the 
reactor for insertion and removal. 
Such a reactor can be rather quickly 
brought to an operating temperature 
and, by disconnecting the heat and 
using air alone, or with water, can be 
rather quickly brought to a lower tem- 
perature. 

The preceding information has been con 
densed from paper presented at a New Or 
leans meeting of the American Chemical 
Society, entitled: “High Temperature Fluid 
Solids Heating Bath for Laboratory of Pilot 
Plant Use,” by C. E. Adams, M. O. Gernand 


and C. N. Kimberlin, Jr., Esso Standard Oil 
Co., Baton Rouge, La. 
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91% of gasolines surveyed 


contain significant amounts of copper! 





While this is a staggering figure, 
Du Pont’s latest gasoline quality 
survey shows it to be true... 
indicating that copper contami- 
nation resulting in gum forma- 
tion poses an important problem 
to most refiners. 


A recent Du Pont gasoline quality survey included 
an analysis of copper content. When the nationwide 
results were tallied, they revealed some startling in- 
formation about this gum promoting element. 

Out of 241 service station samples obtained in 
forty-four U.S. and five Canadian cities, 91% con- 
tained copper in significant amounts, The copper 
content found in these samples ranged from .01 to 
.90 mg/liter. These figures are highly significant be- 
cause in many cases, even concentrations of copper 
below .01 mg/liter have been found to be detri- 
mental to gasoline stability. 


Gum content 


Because the analytical method used in this survey 
does not distinguish between free and deact'vated 
copper, the analysis was carried a step further to de- 
termine the gum content of each sample. As was to 





be expected, the gasolines known to contain metal 
deactivator were low in gum content in spite of high 
copper concentrations. Conversely, others, without 
metal deactivator, were found to be high in gum con- 
tent. 

The results of this survey indicate clearly that, in 
spite of great pains taken to prevent copper con- 
tamination during refinery operation, copper is get- 
ting into the majority of gasolines sold—probably 
from contact with valves, pumps and other sources 
associated with distribution. Based on the gum find- 
ings, there are also indications that refiners who are 
already using a metal deactivator may not be using 
enough to guarantee maximum stability all along 
the line. 


How can you be sure?.. 


Du Pont Metal Deactivator was developed especially 
to prevent copper from accelerating harmful gum 
formation in gasolines. And in most cases it gives 
effective protection for less than 14 cent per barrel. 

To help you determine the amount of Metal De- 
activator required to assure that your gasoline 
reaches the customer in refinery fresh condition, one 
of our conveniently-located regional laboratories 
will be glad to evaluate its effectiveness in your own 
stocks. Address your request for this service to the 
nearest regional office listed below. 


*LG. uv. 5. Pat. OFF 
Better Things for Better Living 
. « through Chemistry 


Petroleum Chemicals 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 
Petroleum Chemicals Division * Wilmington 98, Delaware 
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NEW YORK, N. Y.—1270 Ave. of the Americas Phone COlumbus 5-3620 

Regional \ CHICAGO, ILL.—8 So. Michigan Blvd Phone RAndolph 6-8630 
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WASHING TEMPERATURE, 








EFFECT OF WATER WASHING temperature on aged color of copper-treated heater oil 
(U. S. 2,653,124) 


Hot Water Wash Improves Color 
Stability of Copper-Sweetened Oils 


N U. S. Patent 2,653,124, Standard 

Oil Co. (Indiana) reports the dis- 
covery that the color stability of an oil 
that has been cupric chloride sweet- 
greatly improved by water 
washing the sweet oil at elevated tem- 
perature. A satisfactory color stability 
is obtained when the cupric chloride 
treated oil is water washed at temper- 
atures preferably above 180° F. When 
metal deactivator is added to the oil 
sweetened this way, the water washing 
should not be carried out above pref- 
erably 110° F. 

The chart above shows the effect of 
temperature in hot water washing of 
cupric chloride from 
two types of crude. All four curves are 
for sweetened heater oil; i.e., a dis- 
tillate boiling between 350°-650° F. 
obtained in one case from a very high 
sulfur West Texas crude (the W 
curves), and a low sulfur Mid-Con- 
tinent crude (the M curves). The sub- 
script “L” 
without 


ened is 


sweetened oil 


represents the sweet oils 


metal deactivator addition, 
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and the subscript “2” represents the 


sweet oils with deactivator (N,N’ di- 
salicylidine-1,2-diaminopropane). 

The chart shows that an aged color 
of +-10 Saybolt (about 9 optical 
density) can be obtained by water 
washing the cupric sweetened oil at 
about 100° F. and adding about 
0.001% metal deactivator. At a wash- 
ing temperature of about 110° F., the 
beneficial effect apparently approaches 
a maximum, and the aged color of the 
hot water washed oil plus metal deacti- 
vator is substantially constant with 
increasing washing temperature 

The beneficial effect of hot water 
washing on the oil without deactivator 
is great even though not as remarkable 
as the hot water washed oil plus de- 
activator. A washing temperature of 
about 155° F. is needed to produce a 
borderline finished oil. However, at a 
washing temperature of about 180° I 
the hot water washed only oil is very 
nearly equal in color stability to the 
water washed oil plus deactivator. Fo 


the oils used, about 220° F. appears 
to be the highest temperature of water 
that can be obtained without use of 
superatmospheric pressures. 

Commercial experience 
that a cupric chloride sweetened heater 
oil will have an acceptable color sta- 
bility if the accelerated aged color is 

10 Saybolt color or better (about 9 
optical density). 


indicates 


Preventing Sourness When 
Re-Running Naphthas 


y the production of special naphtha 
fractions having a boiling range of 
about 225°-421° F., the accepted 
sweetening procedure to remove mer- 
captans is by an oxidation process 
which can be adequate to give a doctor 
sweet product. However, when the 
doctor sweet naphtha is re-run in a 
fractionating column, very often a 
sourness develops, presumably due to 
decomposition of sulfur compounds at 
the high temperature of distillation. 

In U. S. Patent 2,670,319, the Pure 
Oil Co. claims that such development 
of sourness can be prevented by carry- 
ing on the fractionation in presence of 
a small amount of organic peroxide, 
such as di-tert. butyl peroxide, benzoy] 
peroxide, methyl tetralin peroxide, etc. 
Amounts as low as 0.001% of the 
weight of the distillate treated in some 
instances are effective. Usually 
amounts less than 0.5% are needed. 


Mercaptan Removal from 
Heavy Fuel Oils 


HE removal of mercaptans from 
heavy naptha, kerosene, 
oil, heater or furnace oil, etc., with 
little or no degradation of the color 
of the o'l is claimed to be effected by 
Standard Oil Co. (Indiana) by contact- 
ing the sour distillate with 25-100% 
by volume of non-alkaline methanol 
solvent which contains not more than 
about 10 vol.-% of water, separating 
the solvent and dissolved color-form- 
ing bodies from the extracted oil, 
water washing the extracted oil to re- 
moved methanol, treating 
the washed oil with 1-15 vol.-% of a 
concentrated aqueous caustic solution, 
introducing a free-oxygen containing 
gas into the oil and caustic while main- 
taining 80°-125° F. (the caustic con- 
taining 0.004-0.3% of copper 
pound), and separating the 
caustic from the treated oil. 
The copper compound (preferably 
sulfate) is the oxidation catalyst. Con- 
tact time with the 5-60 


diesel 


dissolved 


com- 
spent 


Caustic 1s 
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In this new catalog and pump selection manual for 
Hills-McCanna “U” Type Metering and Proportioning 
Pumps is all the information, including prices, for the 
selection of exactly the right pump for handling over 
300 substances. Clearly and concisely, this helpful 
booklet gives all the necessary information and specific 
recommendations to cover the vast majority of needs 
that can be filled with a Hills-McCanna “U” Type Pump. 


If your operations involve the metering or proportioning 
of small volume flows, you will find this catalog a useful 
addition to your files. We will be pleased to send you 
a copy on request. HILLS-McCANNA COMPANY, 
2448 W. Nelson St., Chicago 18, Illinois. 


Hills-McCanna “U” Type Pumps 
are reciprocating, variable stroke, 
mechanical drive units with max- 
imum capacities ranging from 
0.10 to 24 gph. per feed. One, 
two, three and four feed assem- 
blies are available. Operating 
pressures up to 5,000 psi. A four 
feed unit is shown at the left. 









Also Manufacturers of: Saunders Patent Diaphragm Valves 
Force Feed Lubricators © Magnesium Alloy Sand Castings 
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minutes. The caustic preferably is 50- 
60% aqueous KOH. The minute 
amount of residual copper in the fin- 
ished oil (not over 1 ppm.) is counter- 
acted by a metal deactivator, such as 
0.001-0.01% N,N’ di-salicylidine-1,2- 
diaminopropane. 


Patents Issued in March 


The following classified listing 
gives the patent number, patentee, 
or assignee, and a brief descrip- 
tion of all patents believed to be 
of interest to the petroleum proc- 
essing industries, as contained in 
the Official Gazette of the U. S. 
Patent Office for March 2, 9, 16, 
and 23, 1954, Vol. 680, Nos. 1-4. 


PROCESSES 


. 

Refining 

2.676.810 (Union Oil Co. of Calif.) Acetylene re 
covery with pyrrolidine or piperidine compound 
solvents 

2.671.008 (Koppers Co., Inc.) Separation of acid 
gases from coal carbonization gases by alkaline 
absorbent 

2.671.046-7 (Standard Oil Co.-Ind.) Refining of 
hydrocarbon oils with SO and halide promoter 
(BF) 

2.671,048 (Universal Oil Products Co.) Treatment 
of hydrocarbon distillates with air, phenylene 
diamine and oil soluble base 

2,671,049 (Standard Oil Co.-Ind.) Odor improve 
ment of petroleum oils by removing mercaptans 
and treating with mercuric salt 

2,671,324 (M. W. Kellogg Co.) Method of gas 
separation, including impurity removing steps 

2,671,722-3 (Standard Oil Development Co.) Syn- 
thesis gas desulfurization, using char particles 

2,671,762 (Sinclair Refining Co.) Process for re- 
solving emulsions with sulfonated demulsifier 

2,672,034 (Standard Oil Development Co.) De- 
hydration of liquefied petroleum gas by rectifica- 
tion. 

2,672,433 (Anglo-Iranian Oil ¢ Ltd.) Catalytic 
desulfurization of petroleum hydrocarbons in 
presence of hydrogen 

2,672,457 (Phillips Petroleum Co.) Process for the 
decomposition of urea and thiourea adducts 

2,673,176 (Phillips Petroleum Co.) Method of 
separating components of an organic mixture 
using silica gel 


2.673.188 (Standard Oil Development Co.) Meth 
od ot making ilumina <« ntainin ijsorbent ma- 
terials 

Catalysts 

2.671.056 (Du Pont ¢ ») Pr f preparing a 


silica sol 

671,058 (Filtrol Corp.) Pr 
of acid activated clay 

2,671,763 (Allied Chemical & D Corp.) Regen 
eration of nickel-sulfide-alumina type catalysts 

2,671,764 (Jefferson Chemical Co., Inc.) Promot 
ed supported silver surface catalyst and process 
of preparing same 

2.671.766 (lefferson Chemical Co Inc.) Process 
of producing silver surface catalysts and such 
catalysts 

2,672.452-3 (Universal Oil Products Co.) Mam 
facture of inorganic xide pherical particles in 
oil suspensoid 

2,673,139 (Allied Chemical & Dye Corp.) Manu 
facture of aluminum fluoride catalyst 

2,673,187 (Standard Oil Co.-Ohio) Beryllia_ re 
generation of iron-poisoned cracking catalysts 

2,673,189 (Imperial Chemical Industries, Ltd.) 
Preparation of copper-nickel-aluminum catalysts 


* 


for preparation 


. 

Conversions 

2.671.015 (Imperial Chemical Industries Ltd.) 
Gasification of urbonaceous materials in fluid 
zed system 

2.671.050 (Standard Oil Co.-Ind.) Stainless steel 
alloy and apparatus for converting hydrocarbons 

2.671.057 (Sun Oil Co Apparatus and method 
for contacting solids with ses (catalyst regen 
eration) 

2.671.117 (The Texas Co.) Hydroxyl aromatic 


hydrocarbonolefin polymer alkylation with AlCl» 


HSO, catalyst 
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WOLVERINE 
TRUFIN* 








' “Get rid of 229,400,000 BTUs per hour!” tion. The 26 cooler units possess a total of 57 tube 
That's the size of the job tackled by 26 Alco “‘Aircoolers” bundles—any of which can be removed by simply 
in the Celanese Corporation of America’s plant at sliding them out of their stainless steel channel frames. 
Pampa, Texas. Vital to the success of tie installation is Trufin cai help you, ‘too: Yes, Wolverine Trufin-- 
the role played by Wolverine Trufin Type L/C—the of bi-metal, copper, copper-base alloys, aluminum, 
bi-metal integral-finned tube electric-welded or stainless steel—can do a job for you, 


; 3 ; ; ; 
In this application, the integral-finned aluminum tubing too! You'll find all the information you need in 
' Wolverine’s new condenser tube booklet. Write for 
your copy—today! WOLVERINE TUBE DIVISION of 
Calumet & Hecla, Inc., 1441 Central Avenue, Detroit 9, 


Michigan. 


resists corrosion of sour gas contained in the atmosphere. 
At the same time, a stainless steel liner retards the 
corrosive action of acetic acid, methyl and ethyl acetate. 
The two metals are in tight mechanical bond, which 
provides a maximum rate of heat transfer over a long Wolverine Trufin and the Wolverine Spun End 


Process available in Canada through the 


period. Unifin Tube Co., London, Ontario 


The ability of Trufin to stand up under varying tempera- 


OF CALUMET & HECLA, INC 


tures, vibrations and pressures is just one of the reasons 
for its selection in this installation. WOLVERINE TUBE DIVISION 


About 220,000 lineal feet of stainless steel and 110,000 


pounds of aluminum tubing comprise this Trufin installa- 
"REG & PAT. OFF 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET. NEW YORK 16, NEW YORK. 








j PETROLEUM PROCESSING, May, 1954 (To obtain more data on advertised products see page 776) 757 





Examine the photograph above. Note that no 
two or three pieces of Intalox ‘‘nest’’ into one 
another like this })))) . The closest they can come 
to nesting is this>))). Result: no pattern pack- 
ing ...no blocking or screening of large areas 
of packing surface. 

This greater degree of randomness in a packed 
bed, coupled with greater surface area per 
nominal sized unit means more free space, and 
more surface area available to liquor and gas. 
As a result pressure drop is substantially lower, 
flooding limits measurably higher — all around 
tower efficiency in terms of output and cost 
markedly improved. 


U. S. STONEWARE 


Akron 9, Ohic 


SADDLE PACKING 


Unretouched View of an Irrigated Tower Section Photographed 


HAVE YOU ORDERED YOUR 4 
COMPLETELY NEW SECO 


“TOWER PACKINGS £ 


This 


than twi 


net 


cé 


B Tower. 


THE 
ON OF 


ED TOWER DESIGN’? 


edition contains more 


the material that ap- 


peared in the first edition pub- 


lished in 


1951. Its 232 pages 


contain a wealth of information 


that is a 


must’ for every chem- 


ical engineer. Clothbound, 8x 


” 9 


32, pages, printed in two 


lors. Over 100 figures and dia- 


grams 


$8.50. Order direct. Dept 


CEP 354, 


THE U 


S. STONEWARE CO., 
Akron 9, Obio. 





Nominal 
Size, 
Inch 


Approximate 
Number per 
Cu. Ft. 


Approximate 
Weight per 
Cu. Ft., Lb. 

a — il 
34 
35 
34 
30 
33 





— 


Vy 117500 
l/ 20700 

8/ 6500 

2385 
709 
265 


1 
11% 
2 








Approximate 
Surface Area 
Sq. Ft./Cu. Ft. 


300 

190 

102 
78 
59.5 
36 





Percent Free 
Gas Space 


EE 


Equivalent 
Spherical Diameter 
Dp, Inch 








0.20 
0.32 
0.48 
0.68 
0.96 
1.38 








*Trade name, The U. S. Stoneware Co. 
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2,671,754 (Universal Oil Products Co.) Hydro 
carbon conversion process providing for the two- 
Stage hydrogenation of sulfur containing oils 

2,672,407 (Universal Oil Products Co.) Apparatus 
for contacting subdivided solid particles with 
different fluid streams within separate super- 
imposed contacting zones 

2,672,489 (Gyro Process Co.) Pyrolysis of gaseous 
hydrocarbons for the production of unsaturated 
compounds 

2,672,490 (Standard Oil Development Co.) Cata- 
lytic dehydrogenation of butane with hot fluidized 
catalyst 

2,673,177 (Phillips Petroleum 
destructive distillation of 
materials (shale). 


Co.) 


solid 


Process for 
carbonaceous 


Hydrocarbon Synthesis 


2,671,013-4 (The Texas Co.) Method for produc- 
ing a synthesis gas, using steam and metal car- 
bide. 

2,671,102 
finely 
thereof 


(M. W. Kellogg Co.) Separation of 
divided solids from gaseous suspensions 
in reaction of CO with hydrogen. 
2,671,103 (Rheinpreussen Aktiengesellschaft fur 

Bergbau und Chemie) Catalytic hydrogenation 
of carbon monoxide in liquid suspensions of cata- 
lyst. 


2,671,104 (The Texas Co.) Process for producing 
motor fuel from synthesis product 
2,671,719 (Standard Oil Development Co.) Pro- 


duction of industrial gas mixture of hydrogen and 
carbon monoxide 


2,671,720 (Standard Oil Development Co.) Pro- 
duction of hydrocarbon synthesis gas 
2,671,721 (Standard Oil Development Co.) Pro- 


duction of industrial gas comprising carbon mon- 
oxide and hydrogen. 
2,671,796 (Hydrocarbon Research, Inc.) 
carbon synthesis and apparatus therefor 
2.672,402 (Godfrey L. Cabot, Inc.) Process of 
producing carbon black and synthesis gas 
2,672,410 (Standard Oil Development Co.) Gasi- 
fication of carbonaceous solids to CO and hydro- 
gen. 
2,672,476 
convers 
tures 
2,672,849 (Hydrocarbon 
gas generator 


PRODUCTS 


Hydro- 


(Stanolind Oil and Gas Co.) Catalytic 
ion of oxygenated organic compound mix- 


Research, Inc.) Synthesis 








. 

Chemicals 

2,671,010 (Ethyl Corp.) Sodium peroxide manu- 
facture. 

2,671,060 (Shell Development Co.) Unsaturated 
esters of substituted cyclohexanecarboxylic acids, 
polymers thereof, and compositions containing 
the same 

2,671,068 (Universal Oil Products Co.) Rubber 
like materials and an unsaturated hydrocarbon 
oil from HF treatment 

2,671,073 (Standard Oil Development Co.) Modi- 
fied butyl rubber. 

2,671,090 (Standard Oil Co.-Ind.) Purification of 
phthalic anhydride 

2,671,107 (Sinclair Refining Co.) Catalytic dehy- 
drogenation of aliphatic nitriles to unsaturated 
nitriles. 

2,671,114 (Universal Oil Products Co.) Bis-hydro- 


nopyl ether and production thereof 
2,671,119 (Standard Oil Development Co.) Hydro- 

genation of oxo alcohol bottoms 
2,671,120 (Universal Oil Products 


Co.) Non- 


catalytic isomerization of aromatic compounds 
at 3000 psi 

2,671,121 (Standard Oil Development Co.) Prep 
aration of 2-alkyl-l-alkenes 

2,671,336-7 (Universal Oil Products Co.) Hydro- 
gen analyzer. 

2,671,716 (Phillips Petroleum Co.) Process for 
the operation of an evaporative crystallization 
apparatus. 

2,671,773 (Socony-Vacuum Oil Co., Inc.) Esters 


of thiophene-modified copolymers of maleic an- 
hydride with aliphatic vinyl compounds. 

671,774 (Standard Oil Development Co.) High 
extrusion modified isoolefin-multiolefin copoly- 


Nn 


ers. 
2,671,791 (Chempatents, Inc.) Process for the 


treatment of gases containing ethylene (oxida- 
tion). 
2,671,804 (Phillips Petroleum Co.) Preparation 


and use of alkylene polyamine sulfenamides and 
shiosulfenamides. 

2,671,812 (Standard Oil Co.-Ind.) 
ozonides with Grignard reagents 


Reaction of 


2,671,814 (Standard Oil Development Co.) Alco- 
ol synthesis process. 

2,671,815 (Universal Oil Products Co.) Manu- 
acture of diarylalkanes 

2,672,425 (Standard Oil Development Co.) Heat 
treatment of hydrocarbon drying oils. 

2,672,436 (Imperial Chemical Industries, Ltd.) 
Azeotropic distillation of xylenes. 

2,672,438 (Shell Development Co.) Hydrochlori- 
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nation of unsaturated organic compounds by 
electrical discharge. 

2,672,439 (Shell Development Co.) Hydrobromi- 
nation of olefinic compounds by electrical dis- 
charge. 

2,672,440 (Shell Development Co.) Production of 
alcohols from olefinic compounds by electrical 
discharge and water vapor 

2,672,477 (Houdry Process Corp.) Process for 
preparing unsaturated nitriles from saturated 
nitriles. 

2,672,485 (Shell Development Co.) Stabilization 


of alkyl phenol compounds. 
,672,487 (Standard Oil Development Co.) Para 
xylene separation process 


2,672,488 (Phillips Petroleum Co.) Partial oxida- 
tion of methane with oxygen 

2,673,193 (Shell Development Co.) Process for 
coagulating polymer latices prepared in a true 


aqueous emulsion. 
,673,195 (Shell Development Co.) Clathrate com- 
pound formation. 

,673,215 (Atlantic Refining Co.) Alkoxyalkyla- 
mine salts of alkyl-aryl sulfonic acids. 

,673,217 (Eastman Kodak Co.) Selective oxida- 
tion of substituted aromatic compounds using 
aldehyde-activated catalysts. 
,673,221 (Eastman Kodak Co.) 
ducing ethyl alcohol by 


,673,222 


Process of pro- 
hydration of ethylene. 
(Standard Oil Development Co.) Sepa- 


ration of isomeric alcohols by selective acetali- 
zauon 
2,673,224 (Sun Oil Co.) Alkylation of aromatic 


hydrocarbons by isoparaffinic hydrocarbons 
,673,225 (Socony-Vacuum Oil Co.) Olefin sepa- 
ration, using silver nitrate 

,673,226 (Phillips Petroleum Co.) Dechlorination 
of hydrocarbons containing organic chlorine, 
using AlCls catalyst 


Fuels 


2,671,718 (Surface Combustion Corp.) Continuous 
process for the manufacture of a supplement gas, 
using hydrocarbon vapor, air and steam. 

2,672,408 (Shell Development Co.) Fuel oil blend 
of straight run and cracked oils and tert alkyl 
amine as stabilizer 

2,672,754 (Sun Oil Co.) Fuel weighing device 

2,673,144 (Standard Oil Co.-Ohio) Auxiliary 
alcohol-water fuel containing chelating agent and 
buffer. 


2,673,145 (Shell Development Co.) High sulfur 
content fuel containing inorganic nitrate wear 
inhibitor. 

. 

Lubricants 


N 


671,051 (Shell Development Co.) Low pour 
point lubricants containing wax with cyclic end 
group 

671,753 (Standard Oil Development 
covery of lube oil oxidation 
tetrahydrofurfuryl alcohol 
,671,758 (Shell 
compositions and 
detergent) 


Ny 


Co.) Re- 
inhibitors, using 
and phenol extract 

Development Co.) Colloidal 
derivatives thereof (lube oil 


te 


2,671,759 (The Texas Co.) Rust preventive grease 
containing a polyvalent metal sulfonate and a 
wax oxidation product. 

2,671,760 (United States of America-Sec’ty. Agri- 
culture) High VI lubricating oil compositions 
containing vinyl acetate-vinyl palmitate copoly- 
mer 

2,672,446 (Standard Oil Co.) Lubricants contain- 
ing copolymer of dialkyl itaconate 

2,673,174 (Pure Oil Co.-Ind.) Solvent refining 
to improve V.I. using phenol and ammonia. 

2,673,175 (Standard Oil Development Co.) Syn- 
thetic hydrogenated lubricating oil. 


2,673,183 (Standard Oil Co.-Ohio) Metal cutting 
oil derived from oxidized petroleum oil 

2,673,184 (Standard Oil Development Co.) Lubri- 
cating grease prepared from the esters of the 
dimer of linoleic acid 

2,673,185 (Standard Oil Development Co.) Poly- 
merized carbonate ester lubricating oil additives 

2,673,196 (Standard Oil Co.-Ohio) Method of 
treating phosphorus sulfide-organic compound- 
metal derivative lubricant additives 

. . 

Specialties 

2,671,036 (Standard Oil Co.-Ohio) Method of 
cleaning internal-combustion engines with cresol 
soap oil solution 

2,671,757 (Sinclair Oil and Gas Co.) Prevention 
of corrosion with ammonia neutralized sulfonated 
bottoms 

2,671,761 (Standard Oil Co.-Ind.) Flushing oil 
containing aromatic solvent plus ebony fat. 

2,672,295 (Standard Oil Development Co.) As- 
phalt structure and method of preparing same for 
railroad crossings 

2,672,444 (Standard Oil Development Co.) Rust 
preventive compositions containing polyglycerol 
monooleate 

2,672,445 (California Research Corp.) Transform- 
er oils (alkylene oxide liquid polymer) selenide 
and dihydroxy-anthraquinone synergist. 

2,672,447 (California Research Corp.) Oxidation 


resistant transformer oils containing selenide and 
stabilizer 































problem 


To meet ethylene consumer 
demand for a product that is 
essentially free of acetylene. 





























































































pe. 
_GIRDLER 
































(To obtain more data on advertised products see page 776) 





NEW YORK * TULSA * SAN FRANCISCO 



















solution 


GIRDLER developed catalysts 
to selectively hydrogenate the 
acetylene in the presence of 
the ethylene. Acetylene con- 
tent was cut more than 99% 
giving consumers what they 
wanted: 





























Ethylene with less 
than 50ppm of 
Acetylene 






































































































Girdler will gladly help solve 
your catalyst problems. 

































































































































































WRITE... 


























Company. 


A OlVISION OF 
MATIONAL CYLINDER GAS COMPANY 


Gas Processes Division 
LOUISVILLE 1, KENTUCKY 
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4," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements, 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus- 
trial separable sock- 
ets. Stem can be 
ploced at any angle 
and case can be ro- 
tated to any readable 
position. 








RECORDING 
THERMOMETERS 


inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction. Electric or 
spring wound clock, 
24 hour or 7 Day Rev- 
olution, Flexible Ar- 
mor and bulb of stain- 
less steel. Ranges —40 
+ 950° F or Equivalent 
in °C, 


Twelve 









eeeeeeee eee eeeee eee eaee Oe 


INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
—Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C. 


RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


/ il 
Thoroughly annealed 
for permanent accu- 
racy. Complete line 


A.S.T.M. and fractional 
division types. 


FOR COMPLETE INFORMATION 
WRITE FOR CATALOG 200G 


PALMER 


er METERS, INC 


ME 
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Patents 





2,672,448 (California Research Corp.) 
er oil containing a tertiary 
oxidant and a dihydroxy 
synergist for the antioxidant 

2,672,976 (Parker Rust Proof Co.) Drawing 
bricant compositions for phosphate-coated metals 

2,673,161 (Standard Oil Co.-Ind.) Corrosion in 
hibiting composition containing sulfonate and 
polymeric synthesis residue 
673,164 (Standard Oil Co.-Ohio) Process of 
treating asphalt with PS compound to improve 
its adhesion 


Transforn 
alkyl phenol ant 
anthraquinone as a 


Miscellaneous 


2,670,624 (Standard Oil Co.-Ohio) Apparatus for 
measurement of low rate deformability of mate 
rials 

2,670,692 (Sun Oil Co.) Pumping system 

2,671,030 (Shell Development Co.) Method of 
preparing hydraulic cement having retarded set 
ting action, using shellac 
71,035 (Phillips Petroleum Co.) Use of ion 
exchange materials for removal of scale deposits 
from equipment. 


2,671,340-3 (Standard Oil Co.-Ind.) Automatic 
vapor pressure measuring device 
671,652 (Phillips Petroleum Co.) Submerged 
blast sparging apparatus 

2,671,741 (The Texas Co.) Decoking and cleaning 
tubular heaters 

2,672,191 (Sinclair Refining Co.) Multiple nozz‘ 


for directional flame control 
2,672,215 (Otto Schmid) Cyclone separator for 
sepa rating solid particles from gases 
2.672.671 (Phillips Petroleum Co.) 
lite pebbles 
672,751 (Phillips Petroleum Co.) 
time-temperature curve apparatus 
2.672.758 (Standard Oil Development Co.) Pre 
fluid pressure gauge hysteresis 


lumina-m 


Automat 


venting 


EQUIPMENT 


Processing, general 


> 


2,670,848 (Shell Development Co.) Floating self 
adjusting liquid skimmer 
2,671,053 (Shell Development Co.) Method and 


apparatus for high-vacuum distillation 


2,671,122 (Phillips Petroleum Co.) Multireactor 
pebble heater process and apparatus 

2,672,207 (Research Corp.) Electrical precipitator 
and extended surface electrode therefor 

2,672,208 (Research Corp.) Electrical precipita 
tion apparatus 

2,672,271 (Technicon Chromatography Corp.) 


Control means for 
apparatus 

2,672,406 (Phillips Petroleum Co.) 
liquid-liquid contacting 

2,672,849 (Hydrocarbon Research, Inc.) Synthesis 
gas generator 

2,673,078 (Phillips Petroleum Co.) 
paratus 


automatic fraction collection 


Apparatus for 


Sparging ap 


. 
Catalytic Reactors 
2,671,057 (Sun Oil Co.) Apparatus and method 
for contacting solids with gases 
2,671,796 (Hydrocarbon Research, Inc.) 
carbon synthesis and ay paratus therefor 
672,374 (Houdry Process Corp.) Solids lift dis 
engager 

672,407 (Universal Oil Products Co.) 
for contacting subdivided solid 
different fluid streams within 
imposed contacting 


Hydro 


Apparatus 

particles with 
separate super 
zones 


Gaskets & Seals 


2,672,357 (Crane 
locked seal 
672,359 


Packing Co.) Hydraulically 


2, (Garlock Packing Co.) Sealing device 

2,672,360 (Garlock Packing Co.) Unitary rotary 
seal, including both stationary and rotatable seal 
ing rings 

Instruments 

2,670,574 (Utility Regulator Co.) Fluid pressure 
regulator 

2,670,624 (Standard Oil Co.-Ohio) Apparatus for 


measurement of low rate reformability 
670.625 (Atmotrol Corp.) Continuous 
specific gravity indicator 


reading 


2,670,878 (ohn J. Curry) Proportioning device 

2,670,989 (D. Napier & Son, Ltd.) Indicating o1 
control apparatus responsive to temperature vari 
ations 

2,671,154 (Elias Burstein) Infrared detector 

2,671,203 (Minneapolis-Honeywell Regulator Co 


Pressure-to-electric transducer 
2,671,336 (Universal Oil Products Co.) Hydrogen 
analyzer 


2,671,337 (Universal Oil Products Co.) Hydrogen 
analyzer 
2,671,340 (Standard Oil Co.-Ind.) Vapor pressure 


device 


page 776) 


2.671.341 (Standard Oil Co.-Ind.) Continuous 
measurement of gasoline vapor pressure 

71,342 (Standard Oil Co.-Ind.) Vapor pressure 
determination by expansion cooling 

2,671,343 (Standard Oil Co.-Ind.) Vapor pressure 

by thermal conductivity 

2,671,645 (Shell Development Co.) Apparatus for 
rapidly mixing and controlling the temperature of 


> we 2 


2 


immiscible liquids 

2,671,710 (Foxboro Co.) Recording instrument 
strip chart mechanism 

2,672,047 CUohn B. Pierce Foundation) High- 


temperature viscometer 

672.693 (Murray D. Cannell) Gauging 
ment for tanks 

,672,.751 (Phillips Petroleum Co.) 
time-temperature curve apparatus 


i) 


attach- 


wv 


Automatic 


2.672.757 (Buffalo Eclipse Corp.) Liquid-level 
gauge 

2,673,297 (Phillips Petroleum ¢ ») Analyzing and 
control device 

2.673.298 (Phillips Petroleum (¢ ) Recording 
infrared gas analyzer 

Pumps & Compressors 

2,671,402 (Charles L. Pelham) Rotary pump 

2.671.404 (Florin Krueger) Turbine pump 

2,671,405 (Wellington L. Stoors) Cyclone pump 

2,671,406 (De Laval Steam Turbine Co.) Centrifu 


gal pump 





2.671.410 (Gunnar A. Wahimark) Gear pump 

2,671,411 (Marvin I Rhine) Rotary pump or 
motor 

2.671.635 (Baldwin-Lima-Hamilton Corp.) Rever 
sible pump-turbine 

2,671,604 (Westinghouse Electric Corp.) Multiple 
Stage, centrifugal refrigerant mpressor 

2,671,606 (Ricardo & Co. Engineers, Ltd.) Com 
pressor for air or other gaseous fluid 

2,672,276 (Nash Engineering Co.) Hydroturbine 
pump 

2,672.2 (Nash Engineerir Co.) Hydroturbine 
pump 

2,672,282 (Camilo Vazquez Novas) Rotary vacu- 
um and compression pump 

2,672,821 (Gorman-Rupp Industries, Inc.) Cen- 


—— pump 

672,822 (Gorman-Rupp 
pd certrifugal pany 
,672,823 (Waterous Co.) Rotary pump 


nN 


Industries, Inc.) Self 


NN 


,672,824 (Gerotor May Corp.) Hydraulic pump 
or motor 
2,672,825 (Gerotor May Corp.) Hydraulic pump 


or motor 


2,673,026 (Carrier Corp.) Hermetic motor-com 
pressor unit 

2,673,027 <(Maximiliano Alvarez Lipkau) Rotary 
compressor 

Tanks & Vessels 

2.672.254 (Chicago Bridge and Iron Co.) Liquid 
storage vessel 

2.672.409 (Koppers Co.) Telescoping lift-type gas- 
holder 

2,673,001 (Graver Tank & Mfg. Co.) Cylindrical 


tank structure 


Valves & Fittings 


2,670,749 eae Chemical & Mfg. Co.) Mag 
netic valv 

2,670,752 (Ww K-M Co.) Double-disk gate valve 
having means to eliminate pressure lock 

2,670,756 (Albert J. Granber Impact-responsi ve 
flow regulator valve 

2,670,759 (Weatherhead Co.) Safety relief valve 

2.670.901 (Hartzell Industries, Inc.) Fluid mixing 
valve 

2,670,972 (Combustion Engineering Inc.) Tube 
and header joint 

2,671,471 (Paul A. Dewhirst) Angular flow con 


trol fitting 


2,671,652 (Phillips Petroleum Co.) Submerged 
blast sparging apparatus 

2.672.882 (Theodore W. Bergquist) Safety valve 

2.672.886 (Standard Oil Development Co.) Ajr 
pilot valve . 
iscell 

Miscellaneous 

2,672,130 (Universal Oil Products Co.) Circular 


updraft heater 
2,672,191 (Sinclair Refining 
fired heater for refiner 


Co.) Oil and gas 


heaters 





How to Obtain Patents 


Readers may obtain copies of 


any U. S. patent from the Patent 
Office at 25¢ each. Order by 
patent number direct from The 


Commissioner of Patents, Wash- 


ington 25, D.C. 





PETROLEUM PROCESSING, May, 1954 














PUBLISHED BY REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY 


Four K.1.C. Projects 
Now Underway Involve 
Over $200 Million 


Investment expenditures totaling 
the equivalent of over $200 million 
will be made by Kellogg’s clients 
for just four of the many projects 
currently under construction by 
Kellogg International Corporation, 
Kellogg’s wholly owned subsidiary 
for contracts outside the Ameri- 
cas. Already well along in con- 
struction, the projects include 
a vast gasoline-from-coal synthesis 
plant in South Africa; a complete 
catalytic refinery in Australia large 
enough to supply almost half that 
country’s petroleum needs; a com- 
pletely integrated, thermal combi- 
nation refinery in Baghdad for the 
Royal Government of Iraq; and 
plants for producing phthalic an 
hvdride and olefins for Monte- 
eatin, well known Italian chemical 
producer. 


First Use of Synthol Process 

The South African plant, under 
construction for SASOL (South 
African Coal, Oil, and Gas Cor- 
poration Ltd.) is expected to go 
on stream by the end of the year 
When completed, it will produce 
gasoline, fuel oil, and a long list 
of by-product chemicals, using as 
starting material coal from virgin 
deposits near the plant site 

Kellogg’s Synthol process, a 
unique step for catalytically react 
ing gases from the controlled com 
bustion of constitutes the 
Addi- 
tional gasoline is produced in sub 
steps when light hydro 
formed in the Synthol 
process are polymerized. The water 
soluble fractions—also produced in 


coal, 


heart of the entire operation 


sequent 
carbons 


the synthesis step—are separated 
into their chemical components 


Refineries in Remote Areas 
The two pet roleum refineries are 
scheduled for completion in 1955. 
They underscore the tremendous 
undertakings involved in building 
self-contained industries in rela- 


tively unindustrialized parts of 


the world. For example, in addition 
to the actual 70,000 BPD refinery, 
the Australian project includes a 


New Solvent Lube Plant Underscores the 
Efficiency and Quality Production of 
Improved Propane and Phenol Treating 


Still on its initial run after 11 
months on-stream, one of the 
world’s most modern solvent ex- 
traction lube oil plants—designed 
and built by Kellogg for a Midwest 
refiner—has turned in an impres- 
sive operating record. High on the 
list of the plant’s achievements are 
increased yields of premium prod- 
ucts and an ability to maintain 
quality while processing feed stocks 
of lower-than-design specification. 

Propane deasphalting and phenol 
extraction units are the heart of the 
plant. Both processes incorporate 
a number of design changes de- 
result of Kellogg's 
pilot-plant operations. For ex- 
ample, trays in the phenol extrac- 
tion tower are of a special design 
which minimizes entrainment or 


veloped as a 
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“re-cycling.”” Because the two liquid 
phases settle or ““de-mix’’ more 
effectively, this provides in effect 
an increase in the number of the- 
oretical extraction stages. Still an- 
other design feature is incorporated 
in the phenol extraction tower to 
give a cleaner, sharper, more easily 
controlled interface between the 
liquids—a_ decided improvement 
over conventional versions of grav- 
ity extraction towers. 

Some indication of the efficiency 
of the plant can be seen in some of 
the results obtained during test op- 
erations. From a reduced crude with 
7.5 Conradson carbon, the propane 
deasphalter produced a yield of 
75.6% deasphalted oil with 1.82 
Conradson carbon. In the phenol 
extraction unit, a yield of 63.9°% of 
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New Lube Plant... 


95.2 VI oil was obtained from a de- 
asphalted oil charge, and a yield of 
62.507, of 95.1 VI oil was produced 
from an 80 neutral feed stock. 

The impressive performance of 
modernized propane deasphalting 
and phenol treating witnessed to 
date in the new plant is in logical 
sequence with Kellogg's earlier de- 
velopments in both of these tech- 
niques. The company was the orig- 
inator of “Tower Deasphalting”’— 
now well known to all refiners as 
the process that radically changed 
the significance of the term “select 
crude.”’ As a result of this develop- 
ment, asphalt content is no longer 
a measure of the potentiality of any 
crude for processing into premium 
lube oils. 

\ continuous low temperature 
operation that precludes cracking, 
tower deasphalting is now the ac- 
cepted method for completely re- 
moving the asphalt from any crude 
in a single, economical step—and 
further—it uses as solvent a prod- 
uct the refiner already has at hand. 

Counter-current extraction with 
phenol, an equally pace-setting de- 
velopment in lithe processing, has 
hecome a standard method for im- 
proving the viscosity index and 
stability of all types of residuals as 
well as distillate oils. The ability 
of phenol to remove naphthenic 
acids theroughly and to handle 
stocks of high sulfur content satis- 
factorily (without loss of solvent 
through chemical reaction) is one 
of its most important advantages. 


Some Facts About 
Delayed Coking 


... that Kellogg 
has designed and built 63 per 
cent of the Delayed 
Coking capacity? 


Did you know 


world’s 


that the world’s largest 
Coker, built by Kellogg for a 
California refiner, has a through- 
put of 26,000 BDP, producing as 
by-product 1100 tons of coke 


per day? 


... that 
Delayed Cokers have improved 


process designs for 


to such an extent that on-stream 
times of over a year may be 
readily obtained. 


CONTINUED FROM PRECEDING PAGE 


World’s Largest Vacuum Flasher... 


Above is 


Flashing unit in the world 





shown the tower and furnaces for what will shortly be the largest Vacuum 
beating out by a slight margin the present title holder, 


shown below. Both of these Kellogg-built vacuum flashers are located at refineries of the 
Standard Oil Company of California, the new one at El Segundo, the other at Richmond. 


Over $200 Million... 


1,700-foot pre-cast concrete jetty 
to accommodate ocean going 
tankers and two 17 mile pipe lines. 

The two Montecatini projects 
are both unusual. The phthalic 
anhydride plant employs the Fluid 
catalytic process; the olefin plant 
produces ethylene and other olefins 
by the pyrolysis of gas oil and 
naphtha. 

The South African and <Aus- 
tralian projects, together with the 
20,000 BPD refinery at Baghdad 
and the chemical plants in Italy, 
represent only a cross section of 
K. I. C.’s far-flung operations. 
From its London offices, the com- 
pany supervises over-all construc- 
tion, procurement, and labor re- 
cruitment for these as well as a 
score of other petroleum and chem- 
ical plants now building overseas. 








For further information, technical data, etc., 
on any refining process, write 
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Mr. Campbell 


Donald L. Campbell, formerly chief 
process engineer of the Esso engineer- 
ing department, has been appointed 
associate director of the Standard Oil 
Development Co.’s process division. 
Mr. Campbell received his bachelor’s 
degree from Iowa State University and 
his master’s from Massachusetts Insti- 
tute of Technology. When he joined 
the development company in 1928, 
he was assigned to the general engi- 
neering department, which eventually 
became the Esso engineering depart- 
ment. 

He was made head of the Esso 
engineering department’s process engi- 
neering and economics division in 
1946 and chief process engineer in 
1949. Mr. Campbell has been actively 
connected with the design of some of 
the large refineries of the Standard Oil 
Development Co.’s affiliates and with 
the development of synthetic rubber 
and aviation gasoline during the war. 

Replacing Mr. Campbell as chief 
process engineer with Esso is Burton 
C. Belden. 

Dr. Belden was graduated from 
Hamilton College with a bachelor’s 
degree in 1927 and was awarded his 
doctorate in chemistry by Cornell 
University in 1931. After five years 
with the United Color and Pigment 
Co., Newark, N.J., he joined the 
process division of the development 
company’s Esso laboratories, and in 
1947 was appointed an assistant direc- 
tor. During this period Dr. Belden has 
been associated with research on 
processing methods for lubricating oils 
and waxes. 

R. S. Piroomov has been named an 
assistant director of the process divi- 
sion, Standard Oil Development Co. 
He was formerly manager of the tech- 
nical service division, east coast manu- 
facturing, Esso Standard Oil Co. Mr. 
Piroomov was graduated from M.I.T. 
with a bachelor’s and master’s degree 
in chemical engineering. He started 
with the development department of 
Jersey Standard in 1927 and, upon the 
formation of the technical service divi- 
sion of the present Esso Standard Oil 
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Mr. Schumacher 


Piroomov 


Co., he was assigned to inaugurate 
the process control system. 

He was appointed assistant manager 
of his division in 1945 and its man- 
ager in 1950. In addition to his other 
duties, Mr. Piroomov served as chair- 
man of the manufacturing technical 
committee from 1944 to 1948. 

Replacing Mr. Piroomov as man- 
ager of the technical service division, 
east coast manufacturing, Esso Stand- 
acd Oil Co. is F. William Schumacher, 
formerly associate director of the de- 
velopment company’s process division. 

Shortly after graduation from Cor- 
nell University in 1930, when he was 
awarded a bachelor’s degree in chem- 
istry, Mr. Schumacher joined the 
Standard Oil Development Co. Most 
of his experience has been in the field 
of the development of petroleum re- 
fining process, particularly for lubri- 
cating oils and gasolines. In 1945 he 
was appointed assistant director, and 
in 1947 associate director of the 
process division. 


Wilburn T. Askew, formerly assist- 
ant manager of Sun Oil Co.’s refinery 
at Marcus Hook, Pa., has been ap- 
pointed general manager of the re- 
finery. He succeeds Charles E. Mas- 
chal, who died February 17. 

Mr. Askew began with Sun Oil Co. 
in 1931, immediately after graduation 
from Texas A. and M. College with a 
degree in chemical engineering. He 
continued as a chemical engineer in 
the research and development depart- 
ment at Marcus Hook refinery until 
1943, when he was made foreman of 
a large refining unit built during World 
War II to make aviation gasoline for 
the armed forces. 

He was appointed assistant super- 
intendent in charge of gas recovery 
and alkylation a year later and con- 
tinued in this capacity until his ap- 
pointment as superintendent of the 
refinery in 1949. He became assist- 
ant manager in 1952. 

C. Calvin Naylor has been ap- 
pointed assistant to Mr. Askew. Mr. 
Naylor started with the company in 





1934, after graduating from Pennsyl- 
vania State University. His first job 
was with the crude oil-testing labora- 
tory of the research and development 
department. Since 1948 he has been 
operating assistant to the assistant 
superintendent in charge of catalytic 
cracking. 

Walter C. Huffman, formerly gen- 
eral foreman of the company’s petro- 
chemical plant 17, has been named 
assistant superintendent in charge of 
petrochemicals. A graduate of Purdue 
University, Mr. Huffman joined the 
company’s development laboratory at 
Marcus Hook in 1942. He became 
leader of the department’s “cracking 
group” in 1943, directing development 
work on production of components 
and the blending of aviation fuels, 
and chief of the laboratory’s technical 
service section in 1948. 

Appcinted to the post of operating 
assistant in the catalytic, gas and 
alkylation division is William J. Dev- 
onshire, Jr., formerly general foreman 
at Plant 16. 

Mr. Devonshire started with Sun 
Oil in 1932 as a test boy in the re- 
finery laboratory, working up the 
ranks as a gauger, helper, shift fore- 
man, day foreman and then general 
foreman. 

Succeeding Mr. Huffman as general 
foreman at petrochemical plant 17 is 
Calvin Stubbs, formerly supervisory 
foreman there. 

Mr. Stubbs began his employment 
with the company as a laborer in 
1931, and was promoted to construc- 
tion vipefitter’s helper, turbiner, fire- 
man, helper in °% catalytic cracking 
plant, shift foreman, stillman and then 
assistant foreman of the company’s 
catalytic cracking plant 12. 





Mr. Gee Mr. Baucum 


William P. Gee, assistant to the 
president, has been placed in charge 
of all petrochemical activities for The 
Texas Co. He also has responsibility 
for the company’s activities in the 
field of synthetic rubber. 

Mr. Gee represents the company as 
a director and member of the execu- 
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AT LOWER 
COST WITH 





FAMOUS DUO-STEP LEVERAGE 1S NOW AVAILABLE FOR THE 
FIRST TIME ON THESE SMALLER SIZED STEAM TRAPS. 
GET HIGHEST DRAINAGE CAPACITY AT LOWEST COST. 





CLARK 
60-D TRAP 





CLARK 
70-D TRAP 


Bs pa 


2Clark 


=H 


Duo-Step is the revolutionary double fulcrum 
principle that affords maximum leverage to 
“crack” the valve from the orifice seat, teamed 
with “Follow-through” power that opens the 
orifice completely. This double action actually 
gives you double the drainage capacity of 
ordinary steam traps. 


MODEL 60-D traps are of cast semi-steel construc- 
tion, designed for pressures up to 200 P.S. I. 
and temperatures to 400°F. Duo-Step levers 
and brackets of stainless steel construction. 
Seats and discs are of Clark-loy. Y" or %4” 
horizontal inlet and outlet connections with 
YY” test outlet and drain plug. Vertical inlet 
can be furnished in 4” or 34” size. 


MODEL 70-D traps are of cast semi-steel con- 
struction, designed for pressures up to 200 
P.S.1. and temperatures to 400°F. All work- 
ing parts of stainless steel construction. Seats 
and discs are of Clark-loy. Horizontal inlet and 
outlet connections located at bottom of trap 
body for close-to-the-floor installations. 


MODEL 70-TD for pressures to 150 P.S.1. and 
temperatures to 375°F. is available WITH BUILT- 
IN THERMAL BY-PASS at additional cost. 


FOR COMPLETE INFORMATION CONTACT YOUR CLARK 
REPRESENTATIVE OR WRITE FOR NEW 
DUO-STEP BROCHURE 





MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 
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tive committee of Jefferson Chemical 
Co., in which Texaco has a 50% inter- 
est. He entered the oil business in 
1919 and was first employed by The 
Texas Co. in 1927 as a research chem- 
ist in the Port Arthur, Texas, refinery. 
In 1947 he was elected vice-president 
of Texaco Development Corp. in 
charge of process licensing, and re- 
mains a director of this company. In 
1951 he was appointed assistant to 
the president. 

A. W. Baucum, formerly assistant 
to the vice-president in charge of the 
producing department, has been pro- 
moted to assistant to the president. 
He started work for Texaco in 1934, 
after being graduated with a B.S. in 
petroleum engineering from Texas A. 
& M. In 1942 he was transferred to 
Tulsa as division petroleum engineer. 
Two years later he returned to Hous- 
ton as assistant division manager of 
the south Texas division, and in 1948 
he was appointed assistant to the man- 
ager of the producing department, 
Houston. He was transferred to New 
York in 1950. 

Mr. Baucum is also a vice-president 
and director of the Texaco Explora- 
tion Co., a wholly owned producing 
subsidiary operating in western Can- 
ada. 

In a third change of Texaco per- 
sonnel Dr. Paul S. Stutsman, super- 
visor of chemicals research at Texaco’s 
principal research laboratories at Bea- 
con, N. Y., has been shifted to Mr. 
Gee’s office to assist in over-all com- 
pany activities relating to the develop- 
ment and production of petrochemi- 
cals. 


Dr. Gustav Fgloff, director of re- 
search for Universal Oil Products Co., 
has been selected to receive Germany’s 
highest award in the field of mineral 
oil science, the Carl Engler Mediaille 
for 1954. With the presentation next 
October, Dr. Egloff will become the 
first scientist living outside Germany 
to receive the award. 

The ceremony will take place during 
the annual congress of the German 
Institute of Petroleum and Coal, to 
be held in Essen, West Germany. Fol- 
lowing the congress, Dr. Egloff will 
make an intensive study of the latest 
advances in German chemistry. He 
also plans to give a series of lectures 
before universities and _ technical 
schools in West Germany. 


Thomas Dudley Cabot has been 
elected president of Godfrey L. Cabot, 
Inc., Boston, Mass., chemicals manu- 
facturing firm. Mr. Cabot has served 
as executive vice-president for a num- 
ber of years. He succeeds Dr. Godfrey 
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L. Cabot, founder and president of 
the company for many years, who will 
remain chairman of the board. 

Mr. Cabot is a graduate of Harvard 
University and holds honorary degrees 
from Tufts College, Northeastern Uni- 
versity and Morris Harvey College. 


Wallace F. Armstrong, formerly 
manager of the Ethyl Corp.’s Houston, 
Texas, plant, has been promoted to as- 
sistant general manager of manufactur- 
ing, a position re- 
cently created in 
the company. 

Mr. Armstrong 
was born in Can- 
ada and holds 
both a bachelor’s 
and master’s de- 
gree in chemical 
engineering from 
the University of 
Florida. He join- 
ed Ethyl in 1939 
aS an operating 
supervisor, was named superintendent 
of ethyl chloride operations at the 
Baton Rouge, La., plant in 1945, and 
was promoted to manager of the Hous- 
ton plant in 1952. 

Other promotions in the company’s 
manufacturing department involve 
Glenn O. Hayes, promoted from act- 
ing assistant manager at the Baton 
Rouge plant to manager of the Hous- 
ton operations; Melvin C. Hudgins, 
from acting manager of maintenance 
to assistant manager of the Baton 
Rouge plant; and James J. Bergin, 
from superintendent of operations to 
assistant manager of the Houston 
plant. 

Mr. Hayes has served at both plants 
in recent months as acting manager at 
Houston and acting assistant plant 
manager at Baton Rouge. A giaduate 
of the Milwaukee College of Engi- 
neering, he joined the manufacturing 
department of Ethyl in 1938 and was 
named superintendent of sodium oper- 
ations at Baton Rouge in 1945. He 
was promoted to manager of main- 
tenance and on-plant construction in 
1951 and acting assistant plant man- 
ager at Baton Rouge last September. 

Mr. Hudgins was graduated from 
Louisiana State University in 1934 
with a B.S. in mechanical engineer- 
ing. He began employment with Ethyl 
in 1939, was appointed superintendent 
of maintenance in 1949 and acting 
manager of maintenance and on-plant 
construction at Baton Rouge in Sep- 
tember, 1953. 

Mr. Bergin is a native of Washing- 
ton, D. C., and is a graduate of the 
Catholic University of America. He 
began with Ethyl in 1937 as an oper- 


Mr. Armstrong 
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ating supervisor and served subse- 
quently as assistant superintendent and 
superintendent of tetraethyl lead oper- 
ations at Baton Rouge prior to his ap- 
pointment as operations superintend- 
ent at the Houston plant in 1951. 


Harold G. Owen, formerly process 
engineer at Continental Oil Co.’s Bill- 
ings, Mont., refinery, has been ap- 
pointed staff engineer of the com- 
pany’s petro-chemicals division, Hous- 
ton, Texas. Before going to Billings, 
Mr. Owen was regional technologist 
for Continental’s Rocky Mountain 
region, Denver, Colo. 


P. S. Magruder, executive vice-pres- 
ident of General Petroleum, has been 
made chairman of the west coast oil 
industry’s smog-study group, known 
as the smoke and fumes committee of 
the Western Oil and Gas Association. 
He replaces William G. Stewart, Jr., 
executive vice-president of Union Oil, 
under whose leadership the first for- 
mal smog research program was 
launched. The study is being carried 
out by Standard Research Institute at 
a cost of more than $1,000,000. 


James F. McNamara has _ been 
named board chairman and president 
of Alox Corp., New York, producers 
of petrochemicals, with an operating 
plant at Niagara Falls. He is also 
chairman of Surpass Petrochemicals 
Ltd. of Canada, which recently pur- 
chased Alox. Mr. McNamara retired 
Dec. 31 as vice-president of Interna- 
tional Nickel Co., Inc., with which he 
had been associated for 42 years. 


Dr. William H. Bowman has been 
appointed vice-president in charge of 
operations of the Jefferson Chemical 
Co. In his new position Dr. Bowman 
is concerned with the manufacture aiid 
sale of the company’s regular products. 
His responsibilities cover sales, pro- 
duction, purchasing and traffic. 

Dr. Max Neuhaus has been ap- 
pointed the company’s vice-president 
in charge of development of new 
products. His responsibilities include 
the company’s research laboratories 
located at Austin, Texas, as well as 
engineering, market research and de- 
velopment, and related activities. 


O. L. Clevenger, N. O. Felps, and 
N. D. Jones, Jr., have each been pro- 
moted to the rank of senior mechanical 
engineer in the Baytown, Texas, re- 
finery of the Humble Oil and Refining 
Co. In additon,T. S. Fennema has been 
given a promotion to engineering spe- 
cialist at the refinery. 











in Engineering 





A new, fast coupling for simplifying con- 
nections of tubing or piping, regardless 
of the size or purpose, is said to need no 
threading, flares, ferrules or tools to make 
the connection. A spring clip is pressed, 
the tubing is inserted, the spring is re- 
leased and the connection has been made 
in one quick operation. 


= — 


Sticky to dry bauxite in 13 miles and how 
to handle it effectively at both ends was 
just one problem facing Kaiser Engi- 
neers in developing mining facilities in 





Jamaica. Self-heating truck bodies and 
other specially designed handling meth 
ods licked this problem. At the same 
time, the versatile talents of Kaiser En- 
gineers were focused on all other facili- 
ties at the island mine: housing, drying, 
storage, a 995-foot dock, 13 miles of rail 
road and a 1,000 ton-per-hour conveyor 
loading system being just a few of them. 


= — 


Chemical Business Hand- 
book, just published, is 
the title of a valuable 
new book edited by 
John H. Perry. It is a 
reference book of mod- 
ern business manage- 
ment keyed especially 
to the needs of the chemical and chemi 
cal engineering industries. 


= 


When it comes to research, preliminary 
engineering studies, engineering design 
and layout, estimating, preparation of 
specifications, construction programming, 
negotiation of contracts, and procurement 
and expediting of materials and equip- 
ment — call or write: Kaiser Engineers 
Division of Henry J. Kaiser Company, 
Kaiser Building, Oakland 12, California. 
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When the chips are down 

and you must hold a winning hand 

to protect expensive piping and equipment 
against stress and strain 

from expansion and contraction— 

play your ace! 

Count on Zallea Duo-Equalizing Expansion Joints. 
Their life expectancy has been proven 
40% to 1800% better than any self equalizing— 


or other type of packless—expansion joint made! 


So specify—and insist on Zallea! 


Zallea already has, or will make, expansion 
joints for every service. For information 
on standard types, request Bulletin 351. lbeie 
For consultation on special problems, ask 


us to have our representative call. 
ZALLEA BROTHERS, 822 LOCUST STREET, WILMINGTON 99, DELAWARE 


World's Largest Manufacturers of Expansion Joints 
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UNIVERSAL OIL PRODUCTS CO.’S RESEARCH CENTER at Des Plaines, Ill., seen above in 
an artist’s sketch, is under construction and due to be completed by the middle of 
next year. It is located next to the company’s new administrative and engineering 
building and is part of Universal’s plan to bring administrative, engineering, research 
and development operations into one geographical area. Research laboratories are all 
on the north side of the building to insure the best light, and offices are being located 
on the same floor as related laboratories. The building will be completely air conditioned 





New Marley Plant in Louisville 

A new plant in Louisville, Ky., was 
opened recently by the Marley Co. for 
production of the firm’s line of “Aqua- 
towers,” mechanical draft cooling tow- 
ers for air conditioning and refrigera- 
tion service. The new plant replaces 
the company’s former facilities in 
Louisville. 

Occupying 10 acres, the plant pro- 
vides 77,000 sq. ft. of production 
space, and the company has an option 
on an additional four and one-half 
acres if further expansion proves nec- 
essary. Besides the “Aquatower” line 
the new plant is equipped to make 
counterflow towers for large capacity 
water-cooling service and the com- 
pany’s line of air-cooled heat exchang- 
ers. 


Dresser Companies to Relocate 


Clark Bros., of Olean, N.Y., an 
operating subsidiary of Dresser Indus- 
tries, Inc., will move its operations in 
Tulsa, Okla., early this summer from 
their present location to another site 
in Tulsa recently purchased by the 
Dresser company. The Clark firm, a 
manufacturer of electric, steam and gas 
engine-driven compressors will estab- 
lish its regional sales and service engi- 
neering offices and warehousing, with 
a complete parts depot, on the new 
location at Sheridan Road and 15th 
St. 

Another Dresser subsidiary to be 
affected by the move is Pacific Pumps, 
Inc., of Huntington Park, Calif., which 
will establish centralized regional sales 
and service offices and reconditioning 
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facilities for its line of oil well plunger 
pumps, as well as regional sales offices 
for Pacific’s centrifugal pump line. 
Future plans call for other Dresser 
operating companies to be moved to 
the new Tulsa location, so that it will 
eventually house a_ representative 
group of the firm’s member companies. 


Marlow Opens Texas Plant 


A branch manufacturing plant at 
Longview, Texas, has been established 
by Marlow Pumps, a division of Bell 
& Gossett Co. The new plant, 125 
miles east of Dallas, will give the 
Marlow firm easier access to the east 
Texas region, and the company’s plant 
in De Queen, Ark., will be shut down 
and its operations transferred to Long- 
view. 

The Longview plant will manufac- 
ture the complete line of Marlow 
pumps and will maintain a balanced 
stock of all type pumps and parts. 


Dix Receives Speller Award 


Edgar H. Dix, Jr., assistant director 
of research, Aluminum Co. of Amer- 
ica, is the recipient of this year’s Frank 
Newman Speller Award of the Na- 
tional Association of Corrosion Engi- 
neers. 

Presentation of the award to Mr. 
Dix is recognition of his outstanding 
work for more than 30 years in the 
field of corrosion engineering with alu- 
minum and magnesium at Alcoa’s 
aluminum research laboratories. 

Mr. Dix began his work with Alcoa 
in 1919. His primary interest has been 


the development and metallurgy of 
the aluminum alloys. Much of his 
work, particularly in the area of cor- 
rosion resistance, has been in the de- 
velopment of aircraft alloys. 

The theory of intergranular corro- 
sion of heat-treated aluminum alloys, 
now generally accepted in the metal- 
lurgical field, was first proposed by 
Mr. Dix and his associates in 1928. 

A patent for corrosion-resistant 
aluminum materials, which became 
known as Alclad products, was grant- 
ed to Mr. Dix in 1932. Alclad alu- 
minum products are clad with alumi- 
num of a composition that provides 
“built-in” corrosion resistance for the 
core material. 


MMM Opens Canadian Branch 

Manufacturing operations in Can- 
ada were opened recently by Manning, 
Maxwell & Moore of Canada in space 
leased from the Canada Machinery 
Corp., Ltd., on Water St. South, Galt, 
Ontario. Production is planned of the 
company’s line of pressure gages, safe- 
ty and safety relief valves and bronze 
and steel valves in gate, globe, angle, 
“Flocontrol” and other types. Execu- 
tive offices of Manning, Maxwell & 
Moore are in Stratford, Conn. 

President of the new Canadian firm 
is Hamilton Merrill, and Chester H. 
Butterfield and Colby M. Chester III, 
are vice-presidents. 


Selas Furnaces for Gulf Plant 

The Selas Corp. of America has be- 
gun construction on eight radiant-heat 
furnaces for the new Gulf Oil ethylene 
plant at Port Arthur, Texas, which 
Gulf spokesmen say will have the 
world’s largest ethylet.e producing ca- 
pacity, estimated at seven billion cubic 
feet annually. 

The refinery is being constructed by 
Stone and Webster’s Badger Process 
Division, with the Selas firm furnish- 
ing the heat units. The furnaces are 
designed to produce temperatures up 
to 1550 degrees but yet allow for heat 
control along the tubing which carries 
the gas during the heating process. 


Cooling Tower Group Elects 


Neal B. LauBach, Hudson Engineer- 
ing Corp., Houston, Texas, has been 
elected president of the Cooling Tower 
Institute, an association of manu- 
facturers of industrial water-cooling 
equipment. 

Other new officers are: Paul R. 
Hoffman, Lilie-Hoffman Cooling Tow- 
ers, Inc., of St. Louis, vice-president; 
Clayton E. Pickup, Fluor Corp., Ltd., 
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for dependable, trouble-free control | 
“of hard-to-hold” fluids ..... 


aI” SPECHY 


HOMESTEAD 
Cever-Stald 


VALVES 


they provide sure shut-off .. . 








| 


ARE STICK PROOF... OPERATE INSTANTLY 


A positive, drop-tight seal and instant, stick-proof operation under 
all fluid, temperature or pressure conditions, is assured by the 
exclusive, built-in, Homestead Lever-Seald mechanism. This power- 
ful lever-and-screw device not only presses the valve’s tapered 
plug firmly into its seat to form a drop-tight seal, but also provides 
a positive means of relieving seating pressure just enough to over- 
come friction and permit easy operation. And because all operating 
parts and valve seating surfaces are fully protected in both the open 
and closed positions from the corrosive or erosive effects of line 
fluids, long, dependable, trouble-free service is doubly assured. 

If “hard-to-handle” fluids are your problem, specify 
Homestead Lever-Seald Valves for your next installation 
or as replacements. You'll be glad you did. 

We make them in metals and alloys to specification in 
sizes 1144" to 12", for pressures from vacuum to 1500 lbs., 
and for temperatures from 40° below zero to 1100°F. 
Dry seat, or pressure gun lubricated optional. 











For complete details and copy of VALVE REFER- 
ENCE BOOK No. 39-3, MAIL THE COUPON TODAY. 


--------------------------- 














P.O. Box 43 Coraopolis, Pa. 
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Los Angeles, secretary; and Robert R. 
Pabodie, United Cooling Tower Co., 
Kansas City, Mo., treasurer. 


F & P Build Mobile Demonstrator 


A complete process instrumentation 
system for demonstration and training 
has been installed by the Dallas per- 
sonnel of Fischer & Porter Co. in a 
conventional trailer for convenient 
towing by passenger car to customers’ 
plants and offices. Completely self- 
contained, the unit needs only to be 
hooked to a lighting main capable of 
furnishing 1500 w. at 110 v. to dem- 
onstrate most F&P instruments and 
control valves in action. 

All control functions and perform- 
ances may be demonstrated separately 
—temperature, pressure, flow, liquid 
level and proportioning. Instruments 
also may be interconnected in various 
cascade arrangements to simulate proc- 
ess requirements. 

The mobile demonstrator has been 
designed principally for process engi- 
neers, Operators and technical service 
personnel who have occasion to buy, 
specify or use instruments but who 
usually do not have the opportunity to 
secure first-hand information on in- 
strumentation principles. The trailer 
will accommodate a seated audience 
of up to 10 people. 


Personnel Changes 


Patterson Foundry and Machine 
Co.—Kenneth S. Valentine, formerly 
New York manager, to his own busi- 
ness as manufacturers’ representative. 


Kaiser Engineers—Robert M. Corn- 
fort. to refinery sales manager at Oak- 
land, Calif., from sales manager with 
W. M. Barnes Co., Los Angeles. 


Babcock & Wilcox Co.—Edward A. 
Livingstone to the board of directors; 
he was also placed in charge of the 
tubular products division. 


Combustion Engineering, Inc.—R. 
C. Ulmer to head of the research de- 
partment, succeeding B. J. Cross, who 
has retired. 


Southwest Research Institute—Wil- 
liam D. Thomas to fuels and lubricants 
technologist from American Cyana- 
mid Co.’s petroleum chemical depart- 
ment. 


Continental Electric Equipment Co. 
Murray C. Nelson to regional man- 
ager of the area including Maryland, 
the District of Columbia and Virginia; 
Thomas Kelly to manager of the east- 
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YOU’RE 





WHY 
NOT 
USE IT? 


Fuel costs getting you down? In a year or so, 
a Ljungstrom Air Preheater could pay for itself 
in fuel savings alone. 


Trying to boost your capacity? Four of 
your present units could do the work of five 
with Ljungstroms on the job, increasing each 
unit's output as much as 25%. 


Turnaround taking too big a slice out of 
on-stream time? A Ljungstrom Air Preheater 
makes fuel burn more completely — at a higher 
temperature — greatly reducing the 

rate of slag build-up on furnace tubes. 

You'll stay on-stream longer — year in 

and year out — with a Ljungstrom. 


Our Engineering Staff will be happy to show 
you how others have saved up to 20% on 

their annual fuel bills ... increased throughput 
as much as 25% ... reduced slagging and 
actually improved product octane ratings 
with Ljungstrom Air Preheaters. 

Write today for full details 


WHEREVER YOU BURN FUEL, YOU NEED 


LJIUNGSTROM 


The Air Preheater Corporation 60 £6s: 42nd street, New York 17, N.Y. 
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YOUR MOTOR FUEL 


Make certain your Motor Fuel loses none of its high quality 
before or after it gets into the customer's tank. 


Blenc\ing with NATURAL GASOLINE will “season” your product 
with RETAINED VOLATILITY. 


You can depend on WARREN'S production, transportation, 
storage and SERVICE for the quality and quantity of NATURAL 
GASOLINE you need — when and where you want it. 





ww OA Ge ON Ee 


TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS 
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ern Pennsylvania, southern New Jer- 
sey and Delaware region. 


Rockwell Mfg. Co.—Robert M. 
Farrell, to sales engineer for the Meter 
and Valve Division in the Houston 
office. 


The Lummus Co.—C. E. (Todd) 
Lightfoot to the firm in the New York 
offices. 


Worthington Corp.—B. R. McBath 
to general European manager, with 
headquarters at the company’s offices 
in Paris, France. 


Cc. & G. Sales & Engineering Co.— 
Vernon Barnes to the sales application 
staff of this manufacturers’ agent in 
Milwaukee, Wis., for the Reliance 
Electric & Engineering Co. 


Hammond Iron Works—Max G. 
Walker to sales manager for the south 
eastern United States, with his head- 
quarters in the firm’s Birmingham, 
Ala., plant. 


Orbit Valve Co.—Earl N. Stone, 
from Kansas representative to Denver, 
Colo., office. He will represent the 
firm in Colorado, southern Nebraska, 
Utah and northern New Mexico. 


The Colonial Iron Works—P. J. 
Kern, Jr., to the staff as head of the 
Karbate Service activities. 


Kaiser Steel Corp.—A. L. Peake, 
Jr., to assistant sales manager, southern 
district, Los Angeles; A. G. Grey to 
assistant sales manager, central dis- 
trict, Oakland. 


U. S. Steel—Roy V. Claytor to dis- 
trict representative, refinery and pipe 
line equipment sales of the company’s 
Oil Well Supply Division at Hobbs, 
N. M. 


Rockwell Mfg. Co.—tTerrence H. 
M. Taylor, from research scientist with 
the U. S. Atomic Energy Commission 
to chief engineer of the Nordstrom 
valve division plant at Oakland, Calif. 


Panellit, Inc.— Millard D. Shriver to 
general sales manager, with responsi- 
bility for sales activities of Panascan 
division and Panalarm Products as 
well. 


Celanese Corp. of America—Wil- 
liam L. Milheim to sales manager of 
southeastern district, with offices in 
Charlotte, N. C.; W. D. Matthews to 
mid-Atlantic district manager, with 
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offices in New York; J. W. Morton to 
metropolitan district manager, in New 
York; and William B. Sinclair to dis- 
trict manager for New England, with 
headquarters in Boston, Mass. 


Branches, Distributors 


North American Philips Co., has ap- 
pointed W. A. Schlueter southwest 
dealer for products of the research and 
control instruments division. The or- 
ganization is known as the Southwest- 
ern Electronics Corp. and occupies a 
building at 3920 S. Peoria Ave. in 
Tulsa, Okla. 


The Pittsburgh Lectrodryer Corp. 
has appointed the Ben McKalip Co., 
of Tulsa, Okla., product distributor in 
the Oklahoma, Kansas and Texas Pan- 
handle territory. 


Clark Bros. Co., Olean, N. Y., has 
opened a sales office at 930 Texas 
Eastern Blidg., Shreveport, La. James 
R. Hutton is the sales engineer at the 
new Office. 


Expansion, Transition 


Mathewson Corp., Inglewood, 
Calif., is entering the field of special 
valve design and manufacture. The 
firm will concentrate for a time on 
swing and disc-type check valves, vent, 
line, etc., which are specially designed 
for high temperatures, synthetic oils, 
fuels and chemicals. 


Hammond Iron Works, Inc., is en- 
gaged in expansion of its Casper, 
Wyo., plant, to double its output of oil 
storage and processing tanks. The ex- 
pansion will cost $200,000, and the 
excellent prospect for business in the 
Rocky Mountain area was cited as the 
reason for the move. 


Wallace & Tiernan Co., Belleville, 
N. J., and Novadel-Agene Corp. have 
merged into a single organization 
known as Wallace & Tiernan, Inc. 
The merger is expected to enhance the 
new company’s stability by diversify- 
ing its operations. The Wallace & 
Tiernan firm manufactures chemical 
feeders, materials-handling equipment, 
pressure sensitive instruments and a 
number of pharmaceuticals. The 
Novadel-Agene Corp. makes a range 
of items in the flour-milling and chem- 
ical fields. 


Tank Service, Inc., of Tulsa, Okla.., 
has moved into its own building at 
3319 North Lewis, from its former 
location in the Rialto Building. The 
new location offers both office and 
shop facilities. 
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Qvaury 


‘SOLVING 


MANY 
PROBLEMS ! 


Perhaps your industry has a particular process 
that requires a superior reducing or bleaching 
agent, preservative, antichlor, pH control, or 
neutralizer. Tennessee's highest quality Sulphur 
Dioxide will fit the need. In most operations, the 
use of this chemical (SO.) with its manifold uses 
results in more efficiency and increased economy. 
We can supply Tennessee's highest quality 
Sulphur Dioxide in cylinders, ton drums, tank 
ears, and taxk trucks, Let our technical experts 
show you how you might employ it to your 


greatest advantage. 


R-D 
Ss — ~ 







@ Cylinders 

@ Ton Drums 
@ Tank Trucks 
@ Tank Cars 


Somples, | 


Specifications and | 


Detailed Information | 


on Requesy 


TENNESSEE fr CORPORATION 


617-29 Gront Building, Atlanta, Georgia 
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NORDSTROM 
VALVES 


CUT MAINTENANCE 
ON COMPLEX 
REFINERY 
SERVICES 


No question about it— proper main- 
tenance of Nordstrom lubricated 
valves costs very little compared to 
the major repair and replacement 
costs of ordinary valves in complex 
refinery service. 

Look into a Nordstrom valve and 
you'll see why 






1. Lubricant protects plug and body 
against abrasion and galling. That 
means longer valve life. 


. Lubricant permits sliding rather than 
wedging. 


. Lubricant makes the valve self-clean- 
ing. If dirt is lodged between plug and 
body, lubricant and the rotary action 
of the plug free it in a turn or two. 


. Lubricant keeps the valve ready to 
turn in an emergency. 


Nordstrom makes the proper lu- 
bricant for each refinery service, 
too, perfectly complementing the 
wide range of sizes, types and pres- 
sure classes in the Nordstrom line. 

You'll save money, you'll avoid 
shut-downs, you’ll have easier valve 
operation throughout the refinery 
if you standardize on Nordstrom 
valves and genuine Nordstrom lu- 
bricants. Rockwell Manufacturing 
Company, Pittsburgh &, Pa. 





Canadian Licensee: Peacock Brothers Limited 


Rockwell 
Nordstrom Valves 


Lubricant Sealed tor Positive Shut-OF 


Another v3 Product 
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Report on Oil Company Integration 
Traces Decline of Small Refiner 


The Growth of Integrated Oil Compa- 
nies, by Prof, John G. McLean and Asst. 
Prof. Robert W. Haigh; 842x11% in., 728 
pp., stiff cloth cover, $12. Division of Re- 
search, Graduate School of Business Admin- 
istration, Harvard University, Boston, Mass. 


HROUGHOUT its history, the 
oil industry has been under 
strong pressure to integrate. 

A concurrent development revealed 
in a new Harvard University research 
report is the decline of small refiners 
in the last 30 years. Their share of the 
nation’s refining capacity has dropped 
from 28 to 15% of the total. 

In the exhaustive study of the im- 
portant factors involved in the growth 
of large integrated oil companies, spe- 
cial attention is devoted to the prob- 
lems of the small non-integrated re- 
fineries. Despite the decline of their 
share of the nation’s refining capacity, 
however, the report sees “many profit- 
able fields open to small firms, pro- 
vided they select situations well suited 
to the financial and managerial re- 
sources at their command.” 

Prof. John G. McLean and Asst. 
Prof. Robert W. Haigh base their re- 
port on a study of 106 oil compa- 
nies. These represent 59.2% of the 
Operating refining companies and 
94.7% of the refining capacity of the 
country. Moreover a detailed analysis 
was made of data from the files of 
seven representative companies: Gulf 
Oil Corp., The Texas Co., Sinclair Oil 
Corp., Ohio Oil Co., Atlantic Refin- 
ing Co., Standard Oil Co. (Indiana) 
and Standard Oil Co. (Ohio). 

Decline Is “Natural”—The authors 
see the declining role of the small 
refinery as an appropriate and natural 
part of the evolution of the industry. 
The decline could have been avoided 
only by placing strong, artificial re- 
straints on the economic, technological 
and competitive forces at work in the 
industry. 

One important key to the small re- 
finer’s loss of position has been found 
to be the rapid advances in technology. 
Such developments have forced refin- 
ers continuously to invest large sums 
in new plant facilities. Small refineries 
often have not had the necessary capi- 
tal. Or if they had it, they preferred 
to keep it as profit. 

This factor is seen as an important 
contribution to the growth of large 
integrated oil companies. The size of 
the investment required for such facili- 
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ties as a refinery or a pipe line requires 
large capital. 

Market Assurance-—A refinery’s use 
is solely for the processing of crude 
oil. And the authors make the point 
that no company can afford to invest 
that much money unless it is assured 
of both a dependable source of crude 
oil and a market for the product. As 
they put it, this has led to integration 
“backward” to production and “for- 
ward” to wholesaling and retailing. 

The study shows that at least 48.6% 
of the nation’s refining companies 
have some kind of integrated struc- 
ture. Such companies hold 93.2% of 
the refining capacity in the country, 
85.4% of the crude oil gathering lines, 
82.1% of the crude oil trunk lines and 
92.2% of the products pipe lines. 

Research indicates, however, that 
integration tapers off at the “ends” of 
the oil process. These integrated com- 
panies have only 7.7% of the drilling 
rigs, 35.4% of the producing wells and 
51.6% of the service stations. 

Laws Restrict Supply — Professors 
McLean and Haigh find another major 
contribution to the decline of the small 
refiner in the development of oil con- 
servation laws. The authors assert 
these laws tended to remove the large 
quantities of cheap crude oil which 
had from time to time accompanied 
the discovery of new oil fields. These 
often created a profitable field of op- 
portunity for the small, oil field re- 
finer. The conclusions are based on 
studies of the circumstances causing 
the entry and exit of small refiners in 
the East Texas field after 1930 and in 
the Illinois Basin after 1938. 

Still another reason for the declin- 
ing role of small refiners has been the 
general success that has accompanied 
vertical integration as a means of 
meeting the particular business and 
economic risks associated with oil in- 
dustry operations. For a variety of 
reasons, the authors find, the small 
firms have lagged behind the larger 
ones in the use of integration. 

The authors conclude it is under- 
standable that the small firms should 
have suffered a gradual loss in posi- 
tion, compared to the large companies 
that were ready and willing to under- 
take integration when and where it 
could be used to advantage. 

Competition Hurts Refiners — The 
continuing pressure of competititon has 
also had its effect on the small refiner. 


Had competition in the oil industry 
been generally weak and ineffective, 
these refiners would have suffered no 
particular hardship from technological 
and economic conditions. Circum- 
stances such as these, say the authors, 
compel adjustments in industry and 
corporate structures only when the 
pressure of competition is strong. 

Opportunities Open — Despite the 
decline that has taken place in the 
proportionate position of the small 
refiner, Professors McLean and Haigh 
find that there are many profitable 
fields still open to small firms. Such 
companies have been particularly suc- 
cessful when they have elected to op- 
erate in segments of the business that 
are of little interest to the large firms, 
or in which the larger companies are 
ill-equipped to compete. 


New Handbook Gives 
Insulation Specs 


HE FOURTH edition of the 

handbook “Mineral Wool Insu- 
lation Specifications and Standards” 
has been published by the Industrial 
Mineral Fiber Institute, Inc., New 
York. The book is designed to serve 
engineers, specifications writers, super- 
intendents, etc., as a guide to proper 
selection of insulation materials and 
as a basis for insulation specification 
within industry itself. 

The 24 specifications and standards 
include seven by the American Society 
for Testing Materials, two by U. S. 
Maritime Commission, eight federal 
specifications, three commercials 
standards, and four military specifica- 
tions on clothing and other supplies. 
Each specification is listed in the index 
under type of mineral wool insulation 
and type of service (high or low tem- 
perature). 

The handbook is bound in a heavy 
cover, and copies of it may be ob- 
tained, at $3.50 each, by writing the 
executive director, Industrial Mineral 
Fiber Institute, Inc., 441 Lexington 
Ave., New York City. 


New Butadiene Safety 


Sheet Issued by MCA 
SAFETY data sheet giving the 
properties and essential informa- 

tion for safe handling and use of buta- 

diene has been issued by the Manu- 
facturing Chemists’ Association. Bu- 
tadiene is a chemical widely used in 
the manufacture of rubber products. 

Its fumes have a mildly toxic effect 

on the eyes, nose, throat and lungs, 

though this can be serious if the con- 
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Low Cost Gear Pump 


Hydraulically balanced axially 
Only 2 castings 

Only 2 moving parts 
Precision manufactured rotors 
Heavy duty roller bearings 
Shafts hardened & ground 


Only one stuffing box 
(under suction pressure) 


for Heavy Duty 


32 SSU to 250,000 SSU; 1-500 
GPM; 300 PSI for continuous duty, 500 
PSI for intermittent service 


 § x the Sier-Bath “Hydrex” in place of 
pumps costing much more... . for 
handling chemical solutions, fuel oils, lube 
oils, hydraulic liquids, etc. 


Simplicity is the key to the high capacity, 
low maintenance cost and long life of the 
“Hydrex.” It made possible larger rotors 
and bearings .. . shorter, heavier shafts. . . 
quicker assembly and disassembly . . . all in 
a low cost unit. For easier piping and align- 
ing, all machined surfaces are ground, and 
connections are standard. 


Call your Sier-Bath Pump Representative 

or send for “Hydrex Reply Sheet.” 
Reverse side can be filled in for prompt 
quotation. Sier-Bath Gear & Pump Co., Inc., 
9261 Hudson Blvd., North Bergen, N. J. 





Sier-Bath "Georex’’' & Screw Pumps for higher capacities and pressures . . . also mfrs. 
of Precision Gears and Flexible Gear Couplings. Founded 1905 . . . Member A.G.M.A,. 





vides. continuous coalescing of water in 
sulphorie acid-alkylation, Caustic treating, 
polymerization, and other ‘en Me 
“ment problems... - i 


WARNER 
STE ; 
Company 
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centration of the vapor is high enough. 

The safety sheet sets out its infor- 
mation in summary form, beginning 
with the substance’s physical and 
chemical properties, grade and 
strength; containers and labels to be 
used for ordinary shipping; and the 
fire and health hazards attendant on 
unloading and emptying containers. 

Later sections deal with the precau- 
tions to be observed when storing 
butadiene, the vessels and piping best 
used for storage and safety equipment 
needed; precautions necessary when 
using the chemical for industrial pur- 
poses; personal protective equipment; 
and waste disposal of mixtures con- 
taining butadiene. The final section 
of the 16-page sheet reviews the haz- 
ards to health and the methods of 
control, including specific first-aid 
treatment. 

The data sheet, No. SD-55, may 
be obtained for 25 cents from the 
Manufacturing Chemists’ Association, 
246 Woodward Bldg., 15th and H 
Sts., N.W., Washington, D. C. 


Rotameter Book Offers 
Operation Shortcuts 


WORKBOOK designed to make 

using the rotameter simpler and 
more accurate has been published by 
the Brooks Rotameter Co. The mass 
of data included provides short cuts to 
accurate size selection and flow cor- 
rection, with correction factors for 
both temperature and pressure; and 
charts and tables covering the full 
range of float materials, rotameter 
tube sizes, specific gravities and tem- 
peratures, all of which have been 
charted in every common unit of 
flow measurement. All flow rate tables 
include an “Actual Flow Factor” 
which yields the actual rate of flow 
under any new liquid specific gravity- 
float material conditions. 

Among the tables included in the 
work are six of liquid standard flows 
in English and metric, volumetric and 
gravimetric units; 17 tables of flow 
correction and size selection factors; 
correction factors for individual gases 
and gas mixtures; conversion factors; 
theory of the rotometer, derivation of 
flow formulas; 38 calibration curves 
for both air and water; liquid spe- 
cific gravity correction curves, and 
temperature and pressure correction 
curves. 

The handbook consists of 250 single 
sheets and costs $20. Additions and 
corrections will be made at no charge 
for three years after purchase. Copies 
may be obtained from Brooks Rotam- 
eter Co., Lansdale, Pa 
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AIChE Will Feature Three Symposiums 


YMPOSIUMS on process design, 
cost controls in operation and 
polymeric materials of construction 
will highlight the national meeting of 
the American Institute of Chemical 
Engineers, to be held May 16 to 19 at 
the Hotel Kimball in Springfield, Mass. 
The symposiums are planned as 
part of three of the meeting’s five 
technical sessions, beginning with the 
session on Monday morning, May 17. 
The symposium on process design will 
include an analysis of the principles of 
batch and continuous operation, a dis- 
cussion of extrapolation limits for 
process equipment, a report on the in- 
fluence of contaminants on process de- 
sign and economics, and one about the 
process design of light hydrocarbon 
cracking units. 

The second technical session, Mon- 
day afternoon, will consist of papers 
on the theory and practice of continu- 
ous pressure filtration, the role of 
porosity in filtration, the flow of non- 
Newtonian fluids in circular conduits, 
an automatic laboratory distillation 
column and its operating characteris- 
tics, and European designs of electro- 
lytic cells for the manufacture of 
chlorine and caustic. 

“Cost Controls in Operation” is the 


symposium which will lead off the 
Tuesday morning technical session. 
Papers on this topic will include: 
“Control of Research Costs,” by M. T. 
Carpenter, Standard Oil Co. (Ind.); 
“Controlling Costs in Construction,” 
by Ralph E. De Simone, New York; 
“Reducing Costs by Application of 
Statistics,” by Leonard A. Seder, 
Malden, Mass.; and “Controlling Costs 
in Production,” by David E. Pierce, 
Diamond Alkali Co., Cleveland. 

The final symposium, on polymeric 
materials of construction, will be held 
the same afternoon. Speakers to be 
heard at that time will examine the 
properties of a number of these ma- 
terials, such as vulcanizable elastomers, 
thermosetting resins, vinyl plastics, 
polyethylene, _polytetrafluorethylene, 
polymonochlorotrifluoroethylene, acry- 
lic resins and cellulosics. 

The final technical session will be 
given on Wednesday morning, May 
19, and the group will hear papers 
read On cocurrent gas absorption, 
liquid film efficiencies on sieve trays, 
a system of compensation for hydrau- 
lic gradient by bubble cap staging in a 
large fractionating tower, and two re- 
ports on the performance of packed 
columns. 





Symposium on Testing 
Liquefied Petroleum Gases 

OUR association groups will spon- 

sor a 2-day symposium on meth- 
ods for testing liquefied petroleum 
gases at the Statler Hotel in St. Louis 
September 27 and 28, 1954. The pro- 
gram will offer papers on all phases of 
LPG testing with contributions antici- 
pated from consumer groups. Field 
tests and any test methods providing 
significant information are particularly 
desired. 

Sponsoring organizations are the 
Amercan Society for Testing Mate- 
rials’ committee D-2 on petroleum 
products and D-3 on gaseous fuels, 
California Natural Gasoline Associa- 
tion and Natural Gasoline Association 
of America. A number of other trade 
associations and regulatory bodies 
have been invited to assist. 

To insure sufficient time for assem- 
bling the program, titles, authors and 
abstracts of proposed papers should 
be in the program committee’s hands 
no later than March 15, 1954, with 
drafts of papers to follow no later than 
June 1. Those desiring to contribute 
papers or needing further information 
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are requested to contact B. J. Hein- 
rich, general chairman, Phillips Petro- 
leum Co., Bartlesville, Okla. 


Care of Refinery a Topic 
At Western Conference 
SECTION on maintenance in 
petroleum processing plants will 

be included in the discussions of the 
Western Plant Maintenance and Engi- 
neering Conference, to be held in Los 
Angeles, Calif., on July 13 and 14. 
Phases of petroleum plant mainte- 
nance to be brought up are spare-part 
and stand-by equipment problems, the 
procedure of keeping and using main- 
tenance records, planning and sched- 
uling work, protection against corro- 
sion, and unit turn-around practices. 

Other sections will be devoted to 
inspection procedures and frequencies, 
maintenance of electrical equipment, 
lubrication and its influence on pre- 
ventive maintenance, maintenance 
problems of the small plant, and main- 
tenance procedures in three industries 

aircraft, metal-working and food 
processing. 

General sessions of the conference 
will deal with the principle of mainte- 


nance organization and management, 
planning and scheduling maintenance 
operations, and, finally, training peo- 
ple for maintenance work. 

The conference’s general sessions 
will occupy the morning of July 13, 
with the afternoon and morning of the 
following day being used for the sec- 
tional conferences. 


California Gasoline Assn. 
Charters New Chapter 


ALIFORNIA Natural Gasoline 

Association has chartered its 
fourth chapter, to be known as the 
San Francisco Bay Chapter, to serve as 
a forum for technical problems arising 
in that area. Others are located in 
Ventura, Taft and the Los Angeles 
Basin. 

Warren H. Kraft, Honolulu Oil 
Corp., and immediate past president 
of CNGA, is acting as chairman pro- 
tem during the organization period. 
Initial meeting of the new chapter 
was scheduled to be held some time in 
April. 





Oil Man’‘s Calendar 


MAY 


Scientific Apparatus Makers Association, 
36th annual meeting, the Broadmoor, 
Colorado Springs, Colo., May 2-7. 

Air Pollution Control Association, Patten 
Hotel, Chattanooga, Tenn., May 3-6, 

Liquefied Petroleum Gas Association, annual 
convention, Conrad Hilton Hotel, Chi- 
cago, Ill., May 9-12. 

American Petroleum Institute, Division of 
Refining, 19th mid-year meeting, Rice 
Hotel, Houston, Texas, May 10-13. 

American Institute of Chemical Engineers, 
national meeting, Hotel Kimball, Spring- 
field, Mass., May 16-19. 

2nd Basic Materials Exposition and Confer- 
ence, International Amphitheatre, Chicago, 
Ill., May 17-20. 

JUNE 

imerican Society for Testing Materials, 
57th annual meeting and exhibit of testing 
apparatus, Sherman and Morrison Hotels, 
Chicago, IIl., June 13-18. 

15th Management Course, College of Engi 
neering, State University of Iowa, lowa 
City, la., June 14-26. 

American Institute of Chemical Engineers, 
meeting on nuclear energy, University of 
Michigan, Ann Arbor, Mich., June 20-23 

Chemical Institute of Canada, 37th annual 


conference and exhibition, Toronto, Can., 
June 21-23 


JULY 


Ist Western Plant Maintenance Show, Pan 
Pacific Auditorium, Los Angeles, Calif., 
July 13-14 


AUGUSI 


imerican Institute of Chemical Engineers, 
annual meeting, New York City, Aug 


12-15, 
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Information Offered in the Advertisements 


Do you need detailed informa- 
tion on a specific subject? Check 
through this easy-to-use index of 
literature and data being offered 
in this issue’s advertisements. 


BuBBLeE Caps and risers, Catalog 52, 
The Pressed Steel Co. See adv’t. p. 
788. 


CaTaLyst for reforming, brochure 
“Catforming,” Atlantic Refining Co. 
See adv’t. p. 654. 


CaTALystTs, preformed, booklet avail- 
able, Harshaw Chemical Co. See 
adv’t. p. 784. 


CATALYST CARRIERS made of “Alun- 
dum,” Bulletins 7, 140, 793, The 
Norton Co. See adv’t. p. 652-653. 


CHEMICALS, aluminum, _ brochure 
“Reynolds Aluminum Chemicals,” 
Reynolds Metals Co. See adv’t. p. 
783. 


CONTROLLERS, pressure and level, 
complete catalog available, Black, 
Sivalls and Bryson, Inc. See adv'’t. 
Pp 807. 


CONTROLLERS, recording, Bulletin 
98151, Taylor Instrument Cos. See 
adv’t. p. 642-643. 


COOLING TOWERS, cross-flow, Bulletin 
CF-54, The Marley Co. See adv’t. 
p. 676. 


DETERGENTS, tank cleaning, booklet 
available, Oakite Products, Inc. See 
adv’t. p. 793. 


ELECTRICAL CONDUIT, rigid, alumi- 
num, new booklet, Aluminum Co. 
of America. See adv’t. p. 800. 


EXCHANGERS, scraped surface, cooling 
and heating, Bulletin PE-1, Henry 
Vogt Machine Co. See adv’t. p. 792. 


EXPANSION JOINTS, Bulletin 351 de- 
scribes standard types, Zallea Broth- 
ers. See adv’t. p. 764. 


FABRICATION and design of Natural 
Gas plants, Bulletin FC-RC-0.004, 
The Fluor Corp., Ltd. See adv’t. p. 
624. 


Fi_TeRS for high pressure service, Bul- 
letin 31B, Micro Metallic Corp. See 
adv’t. p. 798. 


FiTTINGs, welding, “Globe Welding 
Fittings Catalog,” Globe Steel Tubes 
Co. See adv’t. p. 640. 


GASKETs, teflon, Bulletin TG-953, 
U. S. Gasket Co. See adv’t. p. 750. 


GENERATORS, oOxygen-nitrogen, 36- 
page brochure, Air Products, Inc. 
See adv’t. p. 787. 


INSTRUMENTS, temperature indicating, 
Catalog 200G, Palmer Thermom- 
eters, Inc. See adv’t. p. 760. 


INSULATION, industrial, technical bul- 
letins available, Philip Carey Mfg. 
Co. See adv’t. p. 775. 


Leap for corrosion control, booklet 
“Chemical Lead Products,” WNa- 
tional Lead Co. See adv’t. p. 646. 


MIXxeErRs, fixed mounting, Bulletin 610- 
A, Eastern Industries, Inc. See 
adv’t. p. 671. 


MIXERS, side and top entering, Cata- 
logs B-102, B-103, B-104; portable 
B-108, Mixing Equipment Co. See 
adv’t. p. 680. 


NICKEL ALLoys for process equip- 
ment, Technical Bulletin T-5, Inter- 
national Nickel Co. See adv’t. p 
804. 


OVENS, Freas and Thelco, Catalog No. 
331, Precision Scientific Co. See 
adv’t. p. 674. 


PuMps, metering and proportioning, 
catalog available, Hills-McCanna 
Co. See adv’t. p. 756. 


RECORDER, electronic, temperature, 
and level indicators, six booklets 
available, Fielden Instrument Div. 
See adv't. p. 786. 


REFRACTORY LININGS, hydraulic-set- 
ting, brochure RC-28A on “Blaze- 
crete” and “Firecrete,” Johns-Man- 
ville Corp. See adv’t. p. 635. 


STEEL, stainless, for refinery service, 
booklet on performance available, 
U. S. Stainless Steel. See adv’t. p. 
803. 


STEEL, “Tulsa-Type” oil refinery 
equipment, general catalog avail- 
able, Flint Steel Corp. See adv’t. p. 
790. 


STEAM TRAPS, impulse, Yarway Bul- 
letin T-1740, Yarnall-Waring Co. 
See adv’t. p. 658. 


STEAM TRAPS, smaller sized with Duo- 
step leverage, brochure available, 
Clark Mfg. Co. See adv’t. p. 762. 


STEAM TRapPs, thermostatic, Catalog 
953, W. H. Nicholson and Co. See 
adv’t. p. 633. 


THERMOMETERS and Hydrometers, 
complete catalog, The Emil Greiner 
Co. See adv’t. p. 802. 


TRUCKSTER for light hauling, illus- 
trated booklet, Cushman Motor 
Works, Inc. See adv’t. p. 785. 


TuBe Fittincs, Swagelok catalog 
available, Crawford Fitting Co. See 
adv’t. p. 751 


TuBEs, condenser, booklet available, 
Wolverine Tube Div. See adv’t. p. 
reyes 


TuBEs, condenser, publication B-2, 
American Brass Co. See adv't. p. 
672A. 


TURBINES, mechanical-drive, Bulletin 
GEA-4955A, General Electric Co. 
See adv’t. p. 648-649. 


VALVES, control, Catalog LB-1. Cono- 
flow Corp. See adv’t. p. 672. 


VALVES, Lever-Seald, Reference Book 
No. 39-3, Homestead Valve Mfg. 
Co. See adv’t. p. 766. 


VALVES, steel, dry-plug, catalogs avail- 
able, Wedgeplug Valve Co., Inc. See 
adv’t. p. 634. 


VALVES, steel gate, catalog available, 
Crane Co. See adv’t. p. 730. 


VESSELS, glassed-steel, Bulletin 894-G- 
5 “Buyer’s Guide to Pfaudler Equip- 
ment and Services,” The Pfaudler 
Co. See adv’t. p. 732. 


WATER SEPARATORS for refinery ap- 
plications, Process Manual R-101- 
53, Warner Lewis Co. See adv’t. p. 
772. 
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¢ © OY 85% MAGNESIA INSULATIONS 
RIDE HERD ON costs For (5) !| IN Texas 


ys 


- : ro ‘Bets 


x 


. - « Still going strong after 
24 years of tough refinery service 


At Gulf’s Port Arthur, Texas, refinery, miles of Carey insu- 
lation keep fluids at constant temperature, save thousands of 
fuel dollars...help Gulf refine better products at less cost! 


This record of service dates from 1929, yet the original insu- 
lation is still on the job...still riding herd on costs after 24 
years of punishment by blistering sun, blustering wind, and 
unmerciful vibration, expansion and contraction of equipment. 





Development and manufacture of products to conserve heat 
and power has been an important Carey contribution to indus- 
try since 1873. That’s why we believe we can solve your heat 
and power conservation problems, unusual though they may be. 


The Carey line of high and low temperature insulations in- 
cludes new, monolithic Super-Light 85% magnesia in preci- 
sion-sized blocks and nesting “O.D.” pipe coverings, blankets, 
pipe wrapping and jackets, blocks, loose and granulated wool, 
and cements. 


Let Carey help you plug up those dollar-leaks. Use coupon to 
request the latest bulletins describing Carey insulating products 
or the services of a qualified Carey Industrial Sales Engineer 


recent Gulf Oi ations have been made by: B & B Engineering & 
y Co., Insulation Contractors, Houston, Texas; The Lummus Co., Engi 
ng Contractors, New York City, N. Y 





Carey Insulation has weathered 24 years Another Carey product—Careystone Corru- *““Worm’s eye’’ view of live and exhoust 

of continuous service on the fractionat- gated Asbestos-Cement Roofing and Sid- steam lines insulated with Carey insula- 

ing tower and vapor lines of these atmos- ing—protects Gulf Oil Corporation's ware- tions. Besides the usual hazards of ex- 

pheric and vacuum stills at Gulf Oil house at Port Arthur, Texas. Careystone pansion, contraction and vibration, this 

Corporation's Port Arthur, Texes plant. won't corrode, rot, rust or decay; never Carey installation stands up under the 
needs paint or preservative treatments; extremely hot, humid weather of the 
is virtualiy maintenance-free! Gulf area. 


FROM THE HOUSE OF CAREY FILL IN AND MAIL THIS COUPON TODAY 


Insulation © Built-up ® Careystone ® ond > areyv r © a 
Poke 'e Senseo © eal . oe ae | om Philip Carey Mfg. Company 
Coatings ¢ Industrial Flooring © Other Famous Products epartment PP-5 

for Industry Since 1873 | Lockland, Cincinnati 15, Ohio 





Please send me latest technical bulletins describing Carey 


industrial insulation products and their uses. 
Please have a Carey Industrial Sales Engineer call on me. 


The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Obie ; a: 
fn Canada: The Philip Carey Co., Ltd, 277 Duke St., Montreal 3, P. Q. : ; ZONE STATE 
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Each advertiser listed 
in this index has been 
assigned a code letter 
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for use by the reader 


in securing additional 
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information about ad- 
vertised products or 


services which interest 
him. This code letter 
appears in parenthe- 
ses to the left of the 
advertiser's name. 
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Circle the code letter 
on the “Advertised 
Product Inquiry” card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 
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Fill in your name, title, 
company and mailing 
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card... no postage is 
required. 


' o. 7 
oOonnvuvkwn— Oo 


7a TA AM 
' all inkl 
Prrer 

’ ' 

Wow d 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 
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Designed for use with gases and 
liquids carrying no settleable solids, 
the new B-I-I Dall Flow Tube” con 
sists of a short, flanged, cylindrical 
body designed with an abrupt decreass 
in diameter, followed by a conical 
restriction and diverging outlet. The 
reduced area at the cone entrance to 
gether with the design of the annul 

throat induces the high different 

pressure obtained. The diverging out 
let cone provides the high recovery of 
differential pressure As a result, the 
tube is said to have the lowest perm: 
nent head loss of any known differ 
ential producer of the velocity 
ing type. Its short 


Nereas 
length and low 
weight make for easy. installation 
Body is of Meehanite iron: liner of 





For More Information 


Use one of the attached rey ly 


cards to request idditional 


details or literature on any 
items reviewed in “What's New! 
Just circle the numbers corre 


sponding to the numbers at the 


end of each tem in W 


nicn ve 
are interested. Then fill in tl 
rest of the card and drop it in 


the mail. No postage is required 
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Ultrasonic Viscosimeter Supplied 
In Three Different Models 
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Special-Purpose Balance Can 
Handle Unusual Lab Jobs 
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What’s New! 


O 


Steam Tracer Is Integral with Pipe 








Portable Flood Light Approved 
For All Hazardous Area Uses 


New Liquid Flow Meter Uses 
Easy Accessibility Feature of Electro-magnetic Princi,le 
30 gpm. Stainless Centrifuge! 


measure! 








from the ARCTIC to th TROPICS 


This 100% dry seal 
gasholder (no water, no 


anlelacmlatcla 


130 


WIGGINS 
GASHOLDERS 
have eliminated 
operating costs 

- for users of 
chemical process 
— and industrial 
gases 


tar, no grease) has 
proved itself under 
every condition of 
climate and tempera- 
ture. Because of the 
seal and the simple 
operating mechanism, 
operating costs have 
been entirely elimi- 
nated. Comparison of 








maintenance expense 
by owners of Wiggins 
gasholders also shows 
remarkable savings. 
Companies who have 
converted old-type 
gasholders to the 





Wiggins advantages 


have been able to en- 
PISTON RISES NEARLY TO TOP—MINIMUM OF WASTE SPACE 


dl bela Pipers cone capt joy similar savings. 
CAN BE BUILT ANY SIZE » NO CONTAMINATION OF GAS 


Tah com colmiaielgaat-lelelan 


WW 


GENERAL 
AMERICAN 


General American Transportation Corporation 
135 SOUTH LA SALLE STREET + CHICAGO 90, ILLINOIS 


OF F 


Export Dept.: 380 Madison Avenue, New York 17, N.Y 
Plants: Birmingham A e East Ci ' 1 « Sharon, Pa 
In Canada: Toronto Ir 














What's New! 








Grooved-end Gate Valves Cut 
Labor Costs in Tank Hook-ups 


imong other jobs, becauss 
imi [we wolt collar reduces th 
m ¥ consumed in conven 
pit rtt ¢. Valves are available 
tt 5 pound W.O.G. “King-Clip 
pound W.O.G._ IronBody 
B Mounted patterns, and sizes 
trom 2 to 8 in. The new valve 
< ‘ liminates the necessil\ 
I oved-end lapters to con 
\ do flat { end \v ily ‘ 
v1 he grooved-end pips 
i | s ilre i he used 
I} k heim Co Cincinnat 
O} 
( Vo8 R Car 





Proportioning Pump Now Being 
Offered in Two Capacities 

ind a variety of voltages with 
opel explosion-proot motor drives 


M 1-S-S can be obtained in 


10 or 20 gph sizes, and with either 
Standard steel and stainless trim meas- 
uring cylinder assemblies, or with 
measuring cylinder assemblies of 316 
Stainless steel and with ceramic plung- 
ers. New features of the pumps are 

self-aligning connecting rod and a 
The man 
ufacturer will maintain the pump on 


one-piece bar stock cylinder 


i stock basis for quick shipment in 
four sizes and in various materials of 
construction with both kinds of mo 
tors Proportioneers, Inc Providence 


Circle No. 9 on Reply Card 





Automatic Grease Worker Has 
Wide Temperature Range 


from 65 to 300° F. It is 
suitable for and meets all requirements 
of the ASTM D 217 Cone Penetration 
of Lubricating Greases test, as well as 
Armed Forces Specifications AN-G 
1S-a and AN-G-25, and Federal Speci 
fication 31.3. In general, it is suitable 
tor all tests and research on the shear 
stability of liquids and plastic solids 
under prolonged and reproducable iso 
working. Drive 
unit is a '4-hp. integral motor-speed 
reduce! \ 


strokes of the worker and shuts off 


thermal mechanical 


pre-set counter totals 
the machine at the pre-set number of 
strokes. Constant temperature is main 
tained with a thermocouple and jacket 
for circulating water, controlling and 
indicating the temperature to 0.1 

I Technical Equipment Co., 743 
Dwight Way, Berkeley 10, Calif 


Circle No. 10 on Reply Card 


Sheet Aluminum Is Designed 

For Jacketing Insulated Lines 
and equipment, either indoors 
Al-Cor-Jac it 
strength and for 


or outdoors. Called 


is corrugated tor 
expansion and contraction. When used 
over 85 


magnesia, or where wet 


proof Darrier 


is included. For this service, a kraft 
paper, impregnated and coated with 
an asphaltic compound is employed 
lap of 1 in 


is made at each joint and also along 


When it ts installed 


seams. Installation accessories are op- 
tional. Any of the following may be 
used: staples; tapes (aluminum foil) 
bands (aluminum straps), and screws 
(aluminum 


Straps and self-tapping 


screws). Jacketing is available in two 
forms: with and without vapor bar- 
rier. The former comes in 100-ft. rolls, 
48 in. wide. Roll weight is approxi- 
mately 40 lb. Latter is in 200-ft. rolls, 
48 in. wide, and roll weight is 50 Ib 
Aljon Mfg. Co., Inc., Chestnut St. and 
Highland Parkway, Roselle, N.J 


Circle No. 11 on Reply Card 





Added Steam Nozzle Boosts 
Power of Vertical Turbines 


in all models in the manufac- 
turer’s line. The Model DH-10V (new 
in the vertical line) and the DH-20\ 
have 100 more power than the 
former single-nozzle counterparts. The 
Model DH-30V has three instead of 
two nozzles, and has gained 50 
power. Two hand valves help regulate 
water rate at reduced loads. Improved 
packing boxes check steam pressure 
leakage and permit higher working ex- 
haust steam pressure. Ball bearings are 
double-row with greater thrust capac- 
ity. Overlapping labyrinth slinger on 
the lower bearing prevents moisture 
seepage. An improved emergency trip 
mechanism has a cylindrical guides to 
maintain alignment of trip valve stem 
in all positions. Dean Hill Pump Co 
Dept. 1, Indianapolis 7, Ind 


Circle No. 12 on Reply Card 
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What’s New! 








with the AIRETOOL 
“BIG THREE” 


A well-rounded tube maintenance program 
employing the regular use of Airetool Tube Cleaners 
and Tube Expanders, plus the Airetool Tube 
Expansion Control System, will keep any plant at 
peak efficiency and economy, and eliminate 
costly downtime due to tube failure. Powerful, 
high-speed cleaners quickly remove even the 









> 


a 


Stainless, Solenoid Direct Lift 
Valve Designed for 5000 psi. 


2500 


to 150” F. maximum, and 
psi. to 400° F. maximum. Available 
in 1/8 and '4-1n. pipe sizes, the orifice 
sizes range from 1/16 to 3/16 in 
. hardest deposits from straight or curved tubes 
diameter depending upon pressure re } 

_ Tube joints are rolled tightly and accurately 
hi r . ) . . > ’ 
quirements ind the coil used. Valve with maximum bond when Aitretool Tube 
bodies are of 303 stainless steel: sole Expanders are used, while the unique Airetool 

Tube Expansion Control System cuts, in half, 


noid armature is Type 416. Paper 
a bundle 


the time needed to overhaul or retube 





wound or glass impregnated coils are 
used depending upon the temperature 


range. For use on temperatures 


180 I glass wound, sill 


cone impregnated coil 


mended. Coils used on normal pres 


eEXcess ¢ 


S ale recom 


sure ranges are single wound. Higher 





pressures use double wound coils with 5 . 
, retoc Cleaner Head pre on made from 
VO separate windings in eXtreme ' itt 
C tee qa kiy onc orouvug’ y 
strong ' iT nadine tor 1 tial t | 
ong primary winding for initial pull » of foreign deposit from tubes 


s only one of many Cleaner 


off and a normal winding for holding 
the armatures in the coil field during 
operation. Atkomatic Valve Co Dept 
B238 $45 West Abbott St Indian 


ipolis Ind 


»e Expanders ore made from 
oy ste correctly designed 
r hined, and heat treated 


service Parallel re nq ond 


3, the w produce uniform 
d tightness througt t the 

kne f the tube sheet 
Automat Tube Expansion 

formly tight joints, witt 
»>xpar n giving increased 
and eliminating fracture or 
be heet Joment Tube 
be olled to pre-determined 
tightness at productic e 

ec pre ele tr 

t auto tically st off 
a 7 power at point of 
maximum bond 








W fies ' 
A Tube Clean 

T e Ex je A 

T ert n ¢ . 


MANUFACTURING COMPANY 







New Colloidal Mill Design 
Needs No Cooling Apparatus BRANCH OFFICES: New York, Chicago, Philo- 


delphia, Tulsa, Houston, Baton Rouge 


a. 


SPRINGFIELD, OHIO 





Because of the neg 

imount of heated generated. The “Caz bs ~ 

novia D Disper . ™ . 

OV ISC I c uses KNIVE NS 

} , nr j noxcit ~} rin wt 
whict pros Cc py y act Representatives 
on the mate il instead of tI sua Principal Cities of U.S.A, Canada, Mexico, South America ond England 

no rat nerates large Mou ; 
tha . : arge amounts THERE'S AN AIRETOOL TUBE EXPANDER OR TUBE CLEANER FOR EVERY TYPE OF TUBULAR CONSTRUCTION 
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20779. 7219" CHUCK 
No Ps pt BF Lf 0 ii 4 


New principle... not just another hammer chuck! 


o> os \ 
(P ait - J y ~ \ 






The bolt and rod 
threader that’s fast! 


Capacity 4" to 2” bolts — pipe, too, 4s" to 2” 


You've got to see it and try it to believe it! Only 2 quick-opening 
ead small head for '4 to 1” bolts, large head for 1'4 ” 
to NC, to 1 NF—to 2 ‘in 8N, 12N and 16N .. . easy die 

right or left hand threads, easy adjustment to over or 
under e. Special dies on request. This 500A threads any length 
bar to diam., n s studs with Riterp Nipple Chuck, cuts 
off to 1’’ rod. Independent operation of tools. Lots of power. 


New Speed-Grip Chuck guaranteed to hold rod or pipe securely 
/ or reverse—motor action makes it tighter. See it, 


r Supply House 


buy it 


THE RIDGE TOOL COMPANY ° ELYRIA, OHIO, U.S.A. 


Seat 


"fold cote h del al J] ol-Wl (ole! | 








What’s New! 





a Very 


nerfor iy tes mc ’ 1, 
perforated pla i C4 


1s hp 1800 rpn motor Ove 


size of the machine 


n vide nd I In 
case OF greases tt aispe I 
the long fibers S stl 
withot OVC All nicn ¢ 
\ } pe SS in 
of urn to itso ( 
Precision M C4 
Y 
( Vo. 14 / ( 


New Receiver-Integrator Built 
For Use on Graphic Panels 


\ pneumatic-elect 


lype 224 of 

ted on the 

t com] 
tained units remot 
flow receive! I he 
nounted of 

conjunchior vill ( 
trip-chart flow | 
to eight digits 
vheel) vet occup 
of space The flo 


posed of a receive 


switch assembly 


metal box behind the | I 
connect it to the cc I | 
S gnals ot the 
the bello 
} m \ 
vt 
th 
eecise Te 
ne Int 
orm oO 
minute 
Foxboro Cx | \1 
( \ 15 ( 


high rat f speed betweer 














more economical and effective for drying 
many liquids and gases 


of Reynolds Activated Put Reynolds Consulting 


® Elimination of silica migration Service To Work For You 
® Better fluoride removal 
® Dries alkylate while in process 







® Non-reactive with process liquids and gases 
® Easily regenerated 
® Low initial cost 


. FI aq ¥ % X . Ae A 
= > » * 4 
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SPHERICAL GRANULAR 






TABLETTED 


EXTRUDED 
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HARSHAW 
preformed 


CATALYSTS 
specitied by YOU...made by US! 


Harshaw manufactures to specification dozens of 
catalysts for many different and complex 
manufacturing processes. The experience of more 
than fifteen years in helping to solve a great 
number of individual catalyst problems places 
us 1n a most helpful position, either in the 
development of the best and most economical 
catalyst, or in qualifying with large production 
capacity requirements. If you have a problem, 
1 discussion with us will prove helpful 


perhaps 


PROCESS 
zation Oxidation 


Hydroforming C 
C Dehydration Desulphurization 


t lsomerization Hydrogenation 





TYPICAL CATALYSTS 


Aluminum Chloride Anhydrous Boron Fluoride Addition Compounds 
SEND FOR ¢ 3-page Doo! Boron Trifluoride Hydrofluoric Acid Anhydroris 
3 olybdena Alumina Tungsten Alumina 


let on Harshaw Catalys* 
Alur hrome Alunrtina Mc 
Mercury Nickel Vanadium 


Cobalt Copper Magnesia 


me HARSHAW CHEMICAL <o. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 





nati 13, Ohio, 6265 Wiehe Rd @ Detroit 28, Michigan, 9240 Hubbell Ave. 
Lexington Ave 


SALES BRANCHES: ct jo | North | e Ste ¢ 
nM t Tex 6624 pply Row e | Angeles 22, California, 3237 S. Garfield Ave. e New York 17,N. Y., 42 
Pr 48 . & Sw Sts. @ Pittsburgh 22, Pennsylvania, 505 Bessemer Bidg., 6th & Duquesne Way 
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What’s New! 





Protection Against Toxic Liquids 
Built Into New Safety Pipette 


control. Tradenamed the “Mi 
cropet,” the unit eliminates mouth 
pipetting and prevents accidental im 
bibing of either toxic or infectious 
materials. In use, the pipette is slipped 
into the opening provided in the Mi 
cropet. Fluid is drawn in by collapsins 
and releasing the rubber bulb. Fluid 
is dispensed by depressing a release 
plunger. A delayed action mechanism 
in the plunger permits the technician 
to control the discharge trom a rapid 
to a barely perceptible flow. Aliquots 
may be dispensed with an accuracy of 
0.01 ml. The unit is fabricated of 
anodized aluminum and other corro 
sion resistant materials. Exterior is 
Knurled for non-slippage. Entire Mi 
cropet weighs only 244 oz. National 
Instrument Co SOOS Queensbury 
Ave., Baltimore 15, Md 

Circle No. 16 on Reply Card 





Two New Rod Packings Have 
High Resistance to Solvents 


such as benzene, carbon tetra 


chloride, xylene, turpentine, Kerosene 


gasoline, and Stoddards solvents. They 
utilize a newly developed lubrica 
and impregnation process tor handlit 
such  non-water-soluble substances 


Stvle No IS] has a square Draided 
rayon base, and is recommended tor 


pumps, valves, and fittings handling 
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Write today for our packing File No. OMPP 


DURAMETALLIC CORP. 
KALAMAZOO, MICHIGAN 

















NOW! SHAFT DRIVE POWER 
in LIGHT 
hauling! 


TOTAL 
OPERATING COST 


3/g¢ per MILE 





e EXTRA power 
© EXTRA capacity 
¢ EXTRA rtconomy 


Slash inner plant 
handling and delivery 
have hundreds of other pl 
Cushman 780 TRU‘ 
your jobs—NEW 
SHAFT DRIVE. C 
speeds forward one rev °rse Get the 
EXTRA power advantages of bis 
vehicle shaft drive—plus quick 


handling AND low operating « 


less than a penny a mile. With capacity 

up to 500 pounds, TRUCKSTER can SHAFT 
speed up hundreds of handling jobs 

for you! 





@ Write for FREE illustrated booklet 


af ’ 
@ See Your Nearest Cushman Dealer 
for FREE demonstration 


SOLD and SERVICED NATIONALLY 


964 No. 21st St. 
CUSHMAN MOTOR WORKS, INC. Lincoln, Nebraska 








_ 


What's New! 


can you buy 300° F. Style No. 1024 is recon 
° mended for temperatt bove 200 
high accuracy at low cost? F. It has a braid-over-braid,, white 
Division. 560 : 3 S P lad | 
P¢ 
( \ 17 ( 





This new Fielden Resist- 





rmometer Recorder, for instance, measures tempera- 
50° n inherent accuracy of + 0.5% of full 
' But it sets a me rice standard because... 
the usual design complexities. For 
s tvpe re ler uses an AC-actuated New Pressure Monitor Designed 
; ; , ' To Give Calibrated Readings 
I ites direct current source ana repiace- 
(n interchangeable measuring unit permits Ol ; ; . Pw 
Designated the “SAC” Pressure Mon 
I t will t re-wiring The « m ent } i +} : 
| ly 5 easily replaceable and t i duce 
’ It < 
fied instrumentation—all the accuracy Ps . 
‘ I EP 
in economical price. Mail the coupon pressure pickup. If 1 tivitv of 
I ] Known 
oftn ) ry n ) 
C } 1s t 
tT p css v Mi ‘ i) | LOT S\ 
Site. Caine ie is ndicate pres 
a es in ps vithout irse to any 
+ i ly 1 ther calibratn The typ 
10) ASKQWw 5 Ww of calibr ‘ Vs static 
CONTROLS COMPANY ne | c 
6.,= 
—_— 4 s 
FIELDEN INSTRUMENT DIVISION Vs n 
2920 N. 4th St., Dept. K, Philadelphia 33, Pa n 
' en 
I} t j 
t t Resi ce The ’ 
I I M INTRe . \ 
} { ‘ 7 Te erature ( 





< heed 122 ( ‘ 1s ( 
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Entrust this important portion of your 
new process plant to o4ir é 


Best Cycle 
for Your 
Requirements 


High or low pressure cycle, 
according to your particu- 
lar needs. Air Products is 
experienced with both for 
unbiased appraisal 


Integrated 
Engineering- 
Manufacturing 
Service 


Engineering staff at the 
scene of manufacture 
Allows best transposition 
of engineering skill into 
completed apparatus 


re. 


Uxygen-Nitrogen Generators 


Engineering Staff 
Always 
Available 


through planning, pro- 
cess design, fabrication, 
erection, start-up, and on 
through the years of 





operation 
Specialists in Modern Service Points 
Low-Temperature Production throughout 
Processing Equipment the U.S. 
and Methods 
Air Products has de- Air Products’ skilled erec- 
signed and built over 600 Small parts made on mass tion-service engineers and 
low-temperature plants tor production equipment technicians plus stocks 
gas separation. Trouble- sub-assemblies made on of spare parts are |o- 
free progress from planning assembly lines. Moving cated at strategic points 
to start-up parts are interchangeable in the U.S 


' dpe requirements for oxygen Tonnage Generator. Air Products pendable equipment. You save en 


and /« ir nitrogen whatever does the complete job maintaining gineering time maintenance costs 

ties, capacities, pressures you close cooperation with you. Prog costly down-time. Talkit overwith 

i can be obtained at lowest ress is smooth, fast. You get the us! Air Products Incorporated, 

final cost with an Air Products best possible design and most de Dept. L, Box 538, Allentown, Pa 
Also Standard High-Purity Oxygen-Nitrogen Generators . "Package" and Larger 





Capacity Hydrogen Purification Plants . . . other Low-Temperature Processing Plants 
for Gas Separation. Write on company letterhead for 36-page Brochure. 


Specialists in Low-Temperature Processing 















Bubble Caps & Risers ma 


t 





... promptly furnished 


WITHOUT DIE COST 


With dies on hand for over 300 standard styles of 
bubble caps and risers, PSC is in a position not only 
to save many customers the cost of dies but also to 
save them design and delivery time. PSC bubble caps 
are also effecting substantial maintenance economies, 
due to the fact that PSC customers can order bubble 
caps in the particular metal which best meets their 
specific heat and corrosion requirements. We fabricate 
caps from any metal: aluminum, brass, copper, nickel, 
stainless steel in any chrome-nickel or straight 


chrome type, as well 










as carbon steel. 


You'll Re Days and Dollars Ahead with PSC Caps we 
A 


PSC catalog 52 contains, we in catalog can be modified in f 
believe, the largest compilation of almost unlimited ways to suit your id or 
engineering data on bubble caps; needs. Special caps made to order. “ty 
also drawings for use in determining (Ss 


assembly. Details SEND FOR CATALOG 52—” 


methods of tray 





PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


vs te vy OFFICES IN PRINCIPAL CITIES & * ¥& 


88 lo obtain more data on advertised products see page 6) PETROLEUM PROCESSING, May, 1954 





What’s New! 








Precise Titrations Are Possible 
With Needle Valve Burette 


replacing conventional stop- 
cock. With the new device, the manu- 
facturer states a laboratory technician 
can work faster, more accurately, and 
eliminate stopcock grease contamina- 
tion. The valve is constructed of glass 
and plastic: the liquid comes into con- 
iss and Teflon. Other 


plastic parts, not in contact with the 


yl 


tact with only 


liquid, are made of “Hysol,” said to 
be resistant to acids, alkalis, salt, and 
nearly all organic liquids. Emil Greiner 
Co., 20-26 N. Moore St., New York 
13, N.Y 

Circle No. 19 on Reply Card 


Trade Literature 


How to Reduce Evaporation 
Losses i rhre Sroracve of Petro 


eum 1 qGuids 1s the title of a new V6 
page, thumb-indexed, illustrated man 
ual on this entire subject. It discusses 
fittings for cone roots, and design of 
fl ating roots, pan roots, lifter roots, 
and gas holders provides nomographs 
for calculating true vapor pressure 
breathing and filling losses in cone 
root tanks, standing storage loss in 
floating roof tanks, liquid surface and 
vapor space temperature changes, and 
percentage expansion of air-vapor mix 
tures. A final section of technical data 
includes conversion tables, volume 
tables, API welded tank data meal 
temperature Change table, snow load 
map of the United States, and an ex 


tensive bibliography. Manual WP-14 


has been made in looseleaf stvle to 
permit keeping it up to date as new 
information becomes available Ad- 
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Water conditioning problems 
are individual, aw 
_ a ‘ 
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BE SURE YOU GET 
THE WRIGHT ANSWER 


While each water conditioning problem is different, they all 





have one thing in common: if not solved properly they can be 


costly in terms of maintenance time and production losses 


With the Wright Water Conditioning Service, your water 
conditioning is treated as an individual problem from start to 
finish. Without obligation on your part, Wright will make a 
scientific laboratory analysis of your problem, then submit a 
written proposal for its solution. After you adopt our recom 
mendation, Wright will maintain a constant field and laboratory 


check to insure proper performance 


So be sure you get the Wright answer. Write, wire or call today. 


WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY 
635 WEST LAKE STREET, CHICAGO 6, ILLINOIS 


Dfices in Principal Citie 


@ Softeners, Filters and other external Treating Equipment 





@ Nelson Chemical Proportioning Pumps 














ONE BILLION DOLLARS 
EVERY FIVE YEARS!! 


This amount will be spent for petrochemical plant expansion. The 3rd 
ANNUAL PETROLEUM PROCESSING PETROCHEMICAL MARKETS Issue 
is designed to help you get your share of this busimess. PETROLEUM 
PROCESSING is the BEST medium for reaching al! classes of refinery 
buying influences—Management, Engineers and Foremen. Contact your 
nearest PETROLEUM PROCESSING representative, listed on page 625 
for further information about this special issue. Or write direct to 


PETROLEUM PROCESSING 


A McGraw-Hill Publication 


330 W. 42nd Street New York 36, N. Y. 
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f rhead cifications of all models. Lapp Insu Motor Comparison Chart 
( \ can I po on tor Co., Le Ro N. ¥ ae , 
’ - - nica Cir \ 20 on Ret nments: o1 Tu ( 
\-Frame” com} 
( Valves for Instrument Lines open type if 
Data Unit 234 phase inductior 
ia pecihicutions special f page compare If! 
Controlled Volume Pump ires lustrations. and informati to horsepowe 
phragn Pulsateeck ibout applications. Jerguson Gage & sions of old an ‘ 
oO stuffing Valve Co., 8O Fellswayv. Somerville 4° Electric & Et ‘ ( 
j () ’ nstruc Mass Ivanhoe Rd C lev | ( 
1 spe ( No. 21 on Reply Cara Circle No, 22 / ( 
Wire Mesh Demisters 
ad tne 
the quality of 
ind eliminating overhe 
permitting operatio 
velocities Pertorman ‘ 


Mesh Demisters 
tories trom. the 


nad petrochem 





York Co., 69 Glen od P 
Orange, N. J 
Circle No. 23 / ( 


Instruments Catalog 


of a tull line of 
electric and electro 


ind controls: ¢ 


tails, ordering formats ‘ 
Electro-Tech Equipm ( 
( anal =... New Yo K 3, N y 

Circle N 24 0n R ( 


Liquid Level Gage 
attached 


fixed at liquid ley 


be read when Lape na 

Storage tank | pa 

illustrates operation Bick 

Valhalla By Burb ( 
Circle No. 25 on | ( 


Heat Exchangers 


or concent 





bundle which can be 
pal illel or combinatior B 
600-2 has construc 
nformation. Indust | | 
OIL REFINERY EQUIPMENT Mig. Co., Chicago 50, I 
Natural Gasoline Plant Equipment ( Vo. 26 RR ( 
Chemical Processing Equipment 
° ‘ 
Tulsa Type Equipment is designed and fabricated to meet your Vessel Rupture Disc 
specified operating conditions. tor low press 
Write for general catalog corrosive applicatior ( 
71ves Structural detail na cl 
FLINT STEEL CORPORATION ance data for each size dis. 
Sivalls & Bryson, Inc SOO 
TULSA, OKLAHOMA St., Kansas Cit M 
I ae Circle No, 27 } ( 
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Creative Contributions 


to Centralized GRAPHIC 
Process Control... PANELS 








: by FOXBORO 






Years of experience in panel design and 
construction have equipped Foxboro Panel 
Engineers with many exclusive techniques 
methods which bring you unequalled perform- 
ance in centralized process control. 

One typical feature is the use of aluminum strips 
and shapes, three-dimensional in effect, in bright, 
permanent colors, to symbolize flow lines and 
vessels. These are securely attached over the 
background finish, yet may readily be rearranged " aa Sh oat 7 
when necessary without marring the finish or ~aceipeencleeigggtecs) ore Matai tae lig pti 


. framework «< truction r r 
leaving ugly holes. (If you prefer, painted dininiadl 0t diapledsih amemiiiiii teminelt 
graphic panels can be furnished. ) quick identification in field, neat 

1 , ' } rangement of tut iw f 
Behind the panel, Foxboro’s open framework aeenniiiti tn ak jie 


onstruction and the neat, clean arrangement of 
piping and wiring permit quick installation 
and far easier maintenance. 
Foxboro’s skilled Panel Assembly 
Department completes the team 
which provides you with the most 
efficient and usable Graphic Panels 
available today. Let us work up 
a detailed proposal for you. 

The Foxboro Company, 
915 Neponset Ave., 
Foxboro, Mass. 


PROCESS CONTROL ENGINEERING 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 













f Keep 
) — Heat Transfer 
Surfaces 





SPECIFY 


Exchanger 


If you are all "gummed up" with a tough heat transfer problem, 
Vogt Scraped Surface Exchangers will provide the answer. They 
have patented scraper elements which prevent fouling of the 
heat transfer surfaces and insure the highest rate of heat ex- 
change between the product and the cooling or heating medium. 
The scrapers also continuously agitate the fluid and assist re- 
moval of solids from the unit. 

DOUBLE PIPE EQUIPMENT is available in two types; EXCHANGERS, 
for cooling with water, brine, and cold filtrate, and for heating 
with steam or hot liquids; and CHILLERS, for use with volatile 
refrigerants such as ammonia, propane, and Freon. Both types 
have 8" jacket pipes and 6" inner pipes with scrapers. 





“DOUBLE PIPE UNIT. Drive end rn of 12 section unit under SHELL AND PIPE TYPE UNITS are designed for use with volatile 

test in our shop. refrigerants and for heating fluids with steym or similar heating 
, ; mediuns. They consist of large welded shells each containing 
seven 6" scraped pipe sections. 


Vogt Scraped Surface Exchangers serve profitably as oil chillers, 
crystallizers, and heaters in many processes in the petroleum and 
chemical industries. Their application to your heat transfer prob 
lems will receive the prompt attention of our Engineering staff. 


Write for Bulletin PE-1 


HENRY VOGT 


MACHINE C€°9O 


LOUISVILLE 10, KENTUCKY 
Branch Offices: 


NEW YORK @ PHILADELPHIA @ CLEVELAND @ CHICAGO 





ST. LOUIS @ DALLAS @ CHARLESTON, W. VA. 
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Temperature Control 


by regulators having single pilot, 
combining both a pressure and thermal 
element; Bulletin, Form No. 1008, has 
cut-away diagram of regulator, oper- 
ating details and recommended set-ups 
for water heaters and forced air heat- 
ing systems. Spence Engineering Co., 
Walden, N. Y 


Circle No. 28 on Reply Card 


Centrifugal Extractor 


of countercurrent design, for 
systems using two immiscible liquids 
Bulletin 102 has description and illus- 
tration of model’s operation and spect- 


fications. Sharples Corp. Research 


Laboratories, 424 W. 4th St Bridge- 
port, Pa 
Circle No. 29 on Reply Card 


Pump Sequence Control System 


for automatically adjusting the 
number of pumps operating in a multi 
ple installation to fluctuating demand 
thus increasing operating 
Catalog 91-106 


efficiency; 
describes elements 
used in the system and how it works 
Fischer & Porter Co., 46 


Rd., Hatboro, Pa 


Jacksonville 


Circle No. 30 on Reply Card 


Oil Diffusion Pumps 


high vacuum, fractionating, di 
ameters trom 2 to 32 in., 


2 with peak 
speeds from 60 to 19,000 lit 


Hers a Sec 
ond; Data Sheet 6-55 contains com- 


plete physical dimensions, operating 
data and performance curves for each 
type. Consolidated \V 
Rochester 3, N. ¥ 


icuum Corp 


Circle No 31 or Rep y ( 


Thermocouples & Packing 
Glands 


and protection tubes, bare-wir 


with Neoprene, leflon or powdered 


tale sealants; Catalog 1530 has full line 


of company's products, plus prices and 
full specs. Conax Corp 4515 Main 
St.. Buffalo 21, N.Y 

Circle Ne 32 on Reply Car l 


Welded Storage Tanks 


including both shop and field 


1 > 1 
welded stock inks, flow tanks 





and i 
line of accessories and venting equip 
ment; Catalog 11 cont specifica 
tions and construction details for ¢ ict 
model of tank. Black, Sivalls & Bry 
son, Inc 7500 | 12th S Kansas 
City 3, Mo 


Circle No. 33 on Reply Ca 
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What's New! 


Industrial Instruments and typical applications. Emjay Main 


tenance Engineers, 327 Union Ave 
Rutherford, N. J 


including accelerometers, trans- 
formers, transducers and recording 
systems; folder illustrates each type Circle No. 35 on Reply Cara 
and describes operation Schaevitz En 
gineering, Box 505, Camden 1, N. J 


Circle No. 34 on Reply Cara 


Alloy Reference Chart 


listing the chemical analyses 


physical properties and recommend 
. H ; nnoli tier ye 1; rent erad ( 
Corrosion-Resistant Coating pplications for 28 different grades of 
f | 1 alum cast stainless — steel C oope! Alloy 
consisting of pulverized alumi 
a cia Foundry Co., Hillside, N. J 
num in a plastic base, “Kolmetal 
four-page bulletin describes properties Circle No. 36 on Reply Card 
i, 
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Here’s a simple plan for 
low-cost storage tank cleaning 
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ORONITE 
LUBE OIL 


ADDITIVES 





i ihe pract il engine use of 
t upertor lubricating oil 

Th ! } per ressed tar at Oronite 

Doda radio-activit¥ is em 
} I yn tual operating conditions 

ntan 1 ur nt from oils con 
brent m Oronit adit to provid i 
, wivan doadd 
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ORONITE CHEMICAL COMPANY 


38 Street, San Francisco 4, California 
30 Rockefeller Plaza, New York 20, New York 
600 South Michigan Avenue, Chicago 5, Illinois 
714 W. Olympic Bivd., Los Angeles 15, California 
Merchantile Securities Building, Delles 1, Texas 


how 3 t fitted 
with 3 ictivity ge 
t 4 st ta 
f e of 
20 je wit 
te addit T 
aa 
»s of } 
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With Oronite Additives 
oucan formulate oils to 
meet the new ALP LSery ice 


(lassifications and can 
meet speciieations leon 
O4-B, MIL-O-2104 Supple 
ment | ind Series oils, 
OTHER ORONITE PRODUCTS 
705 Jdorant 
Pr ydut $ 
Phe 
Wett g Agent 
Diss ant FO 
F ce 


GRONITE 
CHEMICAL 


COMPANY 








What’s New! 


Self-Operated Flow Regulator 


( / il 
py catlo 
x P ( ) Jacksor 
na H P 
( \ 37 ( 
Pressure-Regulating Valves 
( 

1 De 

ns 1 cna 

\ e Mt 

St... Philade 

( 

Ct Sim 
Croloy 9M 

molybde 

nical and 
on dend 
lubu 
B ck & W 
Pp 
/ ( 


Heat-Resisting Finishes 
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POLYRAD CONTROLS 
ACID CORROSION 


Chemical Inhibitor 
Also a Detergent 





More and more refineries are finding Polyrad an ey 
rin the control of internal corrosion 

! plugging of equipment. Polyrad, a development 
Hereules research. helps maintain throughput, 


duces metal loss, and cuts 





| \ der) ve of an organic amine. Polvyrad form: 


ular film that shields refinery equipment 





ven-lon attack by organic and inorganic act 
funetions eflicrent minder acid conditions 
= * | ' 

u vdrochilorn 

ition With ammonia 


up to OTK. Pol 


corny controls corrosion inp the reine 
1 ile { 
) 
‘ l ‘jt } 
sulfide ind other seale- 


the fluid stream ar 


POLYRAD 


A Hercules Rosin Amine Derivative 


Vara Sfores Departme 


HERCULES POWDER COMPANY 








TOWER CAPACITY RESTORED IN 
ONE DAY BY CHEMICAL CLEANING 


Through-put increased from 500 to 800 


gallons per minute by Dowell Service 














onating bubble cap tower! IZiIng Being liquid, they will vO wherever steam or 

thern chemical company. had water will flow, reaching surtaces inaccessible to other 

l A) 00 gallons per minute. Heavy cleaning methods. No sper ial scaffolding is required, 
| tra ind clog d the bubble-« ips Dism intling and downtime are ke pt to a minimum, 


inalyzed these deposits and found Experienced Dowell engineers do the job for you 


xides and organic material Isl! Dowell-designed pump trucks and contro 
1) S “ 1 these deposits from the towe: equipment which are brought right into plant 
ha vith specially prepared liquid sol lowers are just one of hundreds of pieces of indus- 
N was restored to its original trial equipment which can be cleaned chemically by 
Dowell Service. Kor complete information and esti 
lowell method of chemical cleaning, solvents mates on the cleaning of your equipment, call the 
he technique demanded by nearest Dowell flee, or write directly t lulsa, 
etting, cascading or vapor- Dept. F-32 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


DOWELL 


Boilers « Condensers « Heat Exchangers « Cooling Systems 


Pipe Lines « Piping Systems e Gas Washers e Process Towers A Service Subsidiary of 
Process Equipment e Evaporators e Filter Beds e 


Tanks THE DOW CHEMICAL COMPANY 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED - TULSA 1, OKLAHOMA 
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What’s New! 





Organic Chemicals 


C atalo + contains tull details or 


more than sU0 commercial semi 


com 


mercial and laborato! chemicals pro 
company Sharples 


Phil i 


duced by the 
Chemicals, Inc., Widener Bldg 
delphia 7, Pa 

Circle No. 42 on Rey ( 


Controlled Volume Pump 


with capacity up to 


50.000 psi Bui 


1350 yph 
and pressure up to 
etin 1153-A_ descr 


bes new features 


ind gives construction details of the 
HyROYmetric” model. Milton Roy 

Co Station | 1300 | Mermaid 
Philadelphia 18, Pa 

Circle No. 43 on Reply Card 


Lane 


Blast Cleaning Supplies 


and accessories: Bulletin 300 


| 


describes helmets, gloves, hoses, noz- 


zles, aprons and repair parts, with sev 


eral pages on abrasives for different 


cleaning jobs Pangborn 


Hagerstown, Md 
Circle No. 44 on Reply Card 


Stainless Steel 
in chemical processing; 34-page 
booklet describes its value in the man 
ditlerent 
/ 


ufacture of chemical prod 


ucts, also provides corrosion resistance 
data, tabricating information and 

stainless Steel selection guide Alc 
gheny Ludlum Steel Corp., 202 


Oliver Bldg., Pittsburgh 19. Penna 


Circle No. 45 or Reply Card 


Metal Primer 


which can be applied directly 


ver rusted surfaces to s l 
tion, Ospho leaflet gives chen 
composition and reaction 
Rusticide 
3125 Perkins Ave Cleveland 
Ohio 


ind prices 


“Jacketless’’ Jacketed Fittings 
re nade possible by a 
transite med n nd nnic 
fi valves and fitt vhich p 
i ess exp ve substitute for 
\ Mor | SI l cket < I 
essentially of ar nsulating typ 
ment which can be set around tubin 
which has been coiled the fi 
ting; described four-p 
Thermon Mfg. Co., P.O. Box 
Pasader Tex 
Circle No. 47 R ( d 
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Carbon Monoxide Analyzer lems ontains full details, construc 
io warn acainst.d owrivaiai: ita ‘ diagrams for Brookfield Viscor 
entrations, automatic operation; 4 eter. Brookfield Engineering Labi 
page leaflet describes new electronic ories, Inc., Stoughton, Mass 
device and gives specifications. Talle1 ( Vo. 49 on Re ( 
“e ' os \ : Front St., Brook Iron Gate Valves 
Ci \ oo — of the wedge-type; Bull 
ves full operating details, list of type 
Viscometer Operation ble. Kennedy Valve Mfg. Co 
1 if maintetr r Ein N. ¥ 
woklet Solut s to Stick Prob ( ‘ 50 Re ( 
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of fabricated strength 
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RICE SUGAR TUNG SALT FISH SULPHUR 
PETROCHEMICALS WATER TRANSPORTATION 





z aia “ MARY IRON WORKS 


a. ‘ZL Stee! Fabricators for Hall A Century 
For special or general - 


purpose steel fabrication, 
consult St. Mary engineers 
today 





REFINERY MAINTENANCE CREWS DEPEND ON 
LITTLEFORD ALL STEEL PORTABLE TOOL BOXES 


ALL STEEL 
HanDeeBox 





LITTLEFORD A 


LITTLEFORD BROS INC 
44f E. Pe ’ Cinciannat 
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bene — 


one dependable source of 


> 
y > i) 


EAST 


Cenco 
supply for 
scientific 


everything you need n 
nstruments and taboratory 


Over 15,000 


branch offices and warehouses 


supplies tems 
1700 

CHICAGO 
SANTA CLARA 








CENTRAL-. 


NEWARK 
LOS ANGELES 


up to 5,000 psi 


The only truly portable dead weight tester of 
this capacity 


REFINERY SUPPLY COMPANY 


FOURTH 
McKINNEY 


ee ee ee 
AVENUE 


OKLAHOMA 
@ HOUSTON 3, TEXAS 


SCUGNH FT 8 


FIC 
IRVING PARK ROAD @® CHICAGO 


COMPANY 
13, ILLINOIS 

SAN FRANCISCO 
VANCOUVER OTTAWA 


BOSTON WASHINGTON 


fe) te), hie) 


DETROIT 
MONTREAL 
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ENGINEERED for 
mms 


High Pressure Service 


Up to 10,000 PSI 






Low Pressure Drop 
Corrosion resistant 
All Stcinless Steel 


Permanent Filter Element 
Porous Stainless Stcel or 


Porous “luorocarbon Code Construction 


In Line Construction 


For Liquids and Gases 
Write f r Bu et No hy 


f 


MICRO. METALLIC CORPORATION 


52L Sea Cliff Ave Glen Cove, N. Y. 


The Pall Filtration Companies 


Micro Metallic 
Corporation 


Porous Plastic 


Filter Co. 


Aircraft Porous 
Media, Inc. 











ANNOUNCING 


—F §\2) THE THIRD ANNUAL 
RX PETROCHEMICAL 
MARKETS ISSUE 


of Petroleum Processing is your key to 
Industry. In 
petro- 
is estimated that 


The July issue 
the tremendously expanding Petrochemical 
1953 approximately 25°% of all chemicals were 
chemicals. By 1962, just 10 years, it 
50°% of all chemicals produced will be petrochemicals 
This make necessary a huge program 
which points up the almost unlimited market for all types 


will expansion 


of equipment—i.e. furnaces, heat exchangers, fractionat- 
ing towers, pumps, valves, pipes and tubes, fittings, of 
many types, centrols and instruments and many more 


materials and process equipment 

Petroleum Processing is your key to this market because 
all classes of refinery buying influences— 
engineers, foreman—depend on Petroleum Processing to 
keep them informed on new developments in plant equip- 


ment and processes. 


management 


To find out how you can participate in this, the 
gest publishing event of the year in petrochemicals 
tact your nearest Petroleum Processing representative, as 
listed on page 625 or write direct to 


PETROLEUM — 


PROCESSING 


st 42 ew Yor 


big- 
con- 


NOK 


rk 36. N 





























TALL TOWERS 
NEED COOL WATER 


The pest Way to cool water 
for your vital refinery processes 


with Pritchard heavy-duty cool- 


Why Pritchard towers? First, 
because you want your initial in- 
vestment to be economical. Second, 
because you want each tower to do 
the job it was designed to do with 
maximum operating efficiency and 
water savings ... minimum operat- 


° : ° 
ing expense ana maintenance costs. 





Industry’s Partner for Progress 


OF CALIFORNIA 


A F P TCHAF 4 
Dept 76. 210 West 10th Street, Kansa c 
aT E©x AN 
* ve 





j.F. Pritchard Co. © 























The Lowest Cost Corrosion Resistant Conduit 
for Plants Like These is 
ALCOA ALUMINUM RIGID CONDUIT 


Alcoa Ali 


tant to industrial atmospheres that often 


iminum Rigid Conduit, especially 


attack other metals, costs less than any other 
resistant conduit. The excellent per- 
of aluminum conduit in corrosive 


ns means lower maintenance costs and 


ent replacement 


In addition, Aleoa Aluminum Rigid Conduit 
nagnetic, lowers voltage drop, elimi- 
tes overcrowding of terminal enclosures and 


fies the installation of electrical equip- 


nt having widely spaced terminals. 


For complete formation write for 
Alcoa's new booklet, Alcog Aluminum 


Electrica Rig d Conduit 





Alcoa Aluminum Rigid Conduit reduces 
handling, fabricating and installation costs. It 
is only about one-third the weight of the 
A 10’ length of the 4” 


size weighs only 33 pounds and can easily be 


same size in steel. 
handled by one man. 
Alcoa Aluminum Rigid Conduit is approved 
by Underwriters’ Laboratories, Inc. and each 
piece bears their label. Readily available. Call 
your local Alcoa sales office, listed under 
“Aluminum” in your classified directory. 
ALUMINUM COMPANY OF AMERICA, 2093-f 


Alcoa Building, Pittsburgh 19, Pennsylvania. 


ALCOA 
ALUMINUAA 


ALUMINUM COMPANY OF AMERICA 
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What's New! 





Surface Protection System Continuous H., Analyzer includes list of company’s entire stock 
ff hiohhle nd risers . ressed 
for tanks, storage vessels and works in mixtures with air o1 coabesess ia vn sce ies Presse 
tank cars; Technical Bulletin 5310 de- hydrocarbons; Bulletin 301 gives opel ‘a ; 
scribes paint primers, coatings and ating details, schematic diagram. Tal Circle No, 38 on Reply Card 
trim recommended in the system pre- ler & Cooper, Inc., 75 front St 
scribed for each use, also gives data Brooklyn 1, N. ¥ Steam Traps 
on surface preparation, priming and Circle No. §7 on Reply Card ire described in Condensed Bu 
application of finish and trim coats etin’ 154; containing = specifications 
General Paint Corp., 2627 Army St., Processing Equipment and pressures, weights, and list prices 
San Francisco 19, Calit and heat-treating equipment, The V. D. Anderson Co., 1935 W 
Circle No. §1 on Reply Card light-weight; Catalog 54 has company’s oth St., Cleveland 2, Ohio 
complete line, fully illustrated; also Circle No. 59 on Reply ¢ 


Motorized Valves 


and control motors; Catalog 


8203 covers complete line, gives speci- 





fications, ordering information, prices; 
also, details on use of motors with 
globe, adjustable port, butterfly valves 
or combinations. Minneapolis-Honey- 
well Regulator Co., Wayne and Win- 
drim Aves., Philadelphia 44, Pa 


UAL 


CONSTRUCTION 
WITH 





Circle No. 52 on Reply Card 


Diaphragm Motor Valves 


with double and single seated, 
low flow, Venturi and 3-way bodies; 





Catalog 800 gives complete specifica- 
tions and features of each type. Min- 
neapolis-Honeywell Regulator Co., In 
dustrial Division, Wayne and Windrim 
Aves., Philadelphia 44, Pa 


Circle No 53 on Reply Card 


pty 





Controlled Volume Pumps 


in the petroleum industry 
Technical Paper No. 62—reprint from 
PETROLEUM PROCESSING explains 


what they are, how they work, and 





how they are used as flow control in In 


have speed . . Speed in refining 
speed in marketing, to keep abreast of com 


today’s fast-moving economy, you must 
struments in typical refinery applica 


tions, e.g., pH control, fuel oil treating, 
crude desalting and sampling. Milton 
Roy Co., 1300 East Mermaid Lane, 
Philadelphia 18, Pa., Sta. K 


Circle No 54 on Reply ¢ ird 


petition. When you remodel or build a new 
plant, you want the job done quickly and 
efficiently, to get back into production 


REFINERY ENGINEERING Company has 

the reputation of getting the job done on 

Industrial Equipment schedule, or before. When you place a con 

including condensers, compres tract with TRECO, you want and will receive 
t 

ment and pumps, are described in 


Bulletin WP-1099-B61: information is 


sors, engines, steam power plant equip careful pl inning and engineering, sound 


workmanship and speed of construction. 
Why don't you let us discuss with you, the 
given On sizes, Capacities, applications 
remodeling of your present facilities or the 
Worthington Corp., Harrison, N. J 
building of a complete new refinery? No 
job is too small nor too large to receive the 
fit complete attention of every member of the 


Tr. TRECO staff. That is why ninety seven per 


Circle No. §§5 on Reply Card 


Recording Oscillographs 
cent of all TRECO customers give us repeat 
business. 


{ 44 


galvanometers and accessories 
are described in Bulletin CELC-1500C: — 
full information on operating features 
of Model S-] 14 oscillogr iph ( onsoli 










t 


Madre Villa, Pasadena 15, Calif 
Circle No. 56 on Reply Card 


ve 


dated Engrg. Corp., Inc., 300 N. Sierra 


_ TULSA, OKLAHOMA TORONTO, ONTARIO 


# 
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how to keep 
Quick Drying Varnish 
from drying... 


The hundreds of feet of pipeline used in the 
manufacture of paint and varnish are kept 
open by constantly purging them with inert 
gas. The gas prohibits oxygen from entering 
the lines, thus the varnishes have no oppor- 
tunity to dry or clog the system. 


Formerly these inert gases were either a by- 
product of one of the plant's operations or they 
were purchased in containers from gas 
uppliers. Today, with modern plants, de- 
centralization that tends to divide the multifold 
operations of larger concerns and the great 
advancement in inert gas generation, manu- 
facturers are finding they can make their own 
it much lower rates from small compact 
jeneraung systems 
Gas Atmospheres, Inc., has developed a ‘‘pack- 
iged" system that makes just the type of gas 
the job calls for in whatever amounts required. 
It is inexpensive to operate and requires little 
pace. It’s neat, clean, quick and easy. 


Write today! Let us know the amounts required and we'll 


show you just how fast this equipment will pay for itself. 


« 
gas ,ine 


equipment for producing industrial gases 
20011 WEST LAKE ROAD CLEVELAND 16, OWIO 
A LEE WILSON ENTERPRISE 





What are the facts about 
CANCER 
OF THE LUNG...? 


JUST )YEAI \ in t 
l killed Ar I I 
ir, ith 
H i ARTI © I 
a i fh i 
ral I 
but t t 
I I I I 
if t B tua 
il 
iy Mar 
t ta 
X i in 
t ft te 
i 
i \} i 
\ ( 5 Plea 
i ‘ 
, t 


MAN'S CRUELEST ENEMY 
Strike back—Give 


AMERICAN CANCER SOCIETY 
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page catalog 
is ready! 


Write now for 
Greiner ( t f The r 1 
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This book can help 
- keep your refinery 


m ‘“‘on-stream”’ 
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in your never one of the most omprehensive ina, | { ou flow d 
ending hight against down time, here studies ever made of application pl ! Ist 
l t the information you need to Stainless Steel to the petroleun I . oa t vher 
e this valuable material most effec dustry =) tet ised © pl 


tively It discusses fully type or! le Thern Cracl 


It United States Steel’s new s10n itmospheric, wet cher | ee Oil Extraction | 
Doo! “Performance of Stainless elevated temperature and such fort et 1 nd | iid ¢ t 
Steel in Petroleum Refinery Serv of intergranular corro ‘ 

( Based on the actual experience precipitation, attack by n te! 
of some of America’s largest refiner ils and sulphur attac!} 
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lite ites are evapor ited in Mone 
‘ iporators \l t es corrostol 
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ene distillation equipment pip 
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rap ¢ iporators solvent extraction 
, ent team coils in Lltrawet 
torage tanks and in tanks for stor 
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How Monel protects against corrosion in 


Synthetic Detergent Manufacture 


It's no wonder that The Atlantic Re- instability. 
r 4 ‘ | arges 
fining Company, one of the largest Service in many fields has proved 


dete ré s = 1 . e . 
letergent manufacturers in the a a ere 


country. re lies bre wily on corrosionl- | : 
nomical material where a strong, 


resisting Vlonel to protect important tough alloy is needed to handle 


process equipment items against acids, alkalies and salts with a mini- 


i nist the high 
Corrosion ind to . . mum of corrosion or contamination, 


purity of its svntheti detergent Monel sa an eanilv-formed atrue- 


ltr wel, tural material whose eorrosion re- 
For there ire plenty ol places sistance Is not impaired by welding 


ere co Osi H I ke | ld i 
wher a Soe " ; - " If vou would like to know whether 
the manufacture of alkvl arvl sul- ial ns aie il ata sie Be 


Nickel Allovs can hie Ip solve your 


corrosion problem. vrite to Inco’s 


fonate detergents 
(mong the COTrOSsIVe swhis hoeceur 


in the process are: sulfuric acid, Corrosion Engineering Section. Our 


sulfonie acids, dilute hydrochloric — Technical Bulletin T-5 “Engineer- 
ind hot eaustic soda. In addition ing Properties of Monel and ‘R’ 
there is the problem of contamina- — \fonel” is yours for the asking. 
tion: even slight traces of metallic 
j corrosion products in a detergent The International Nickel Company, Inc. 
——- may cause unwelcome odors and — 67 Wall Street New York 5, N. Y. 


Inco Nickel Alloys 


MONEL® * 'R MONEL * "K MONEL * “KR MONEL * “’S MONEL 
INCONEL® * INCONEL “’X * INCONEL ""W * INCOLOY' 
NIMONIC® ALLOYS * NICKEL * LOW CARBON NICKEL * DURANICKEL® 


SO4 (] } , , ] on advertised product ee page 776 PETROLEUM PROCESSING. May. 1954 
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What's New! 





Did You Miss These? 


The followu lems, reviewed 
OTiQINnany tw {pril Nave arouse 
considerable interest among the 


readers. They are repeated briefly 
as a service to those who might 
have missed them the first time 
they appeared For letails or 


lferature please Use the reeular 





Liquid Feeder Eliminates the 
Need for Proportioning Pumps 


because of a built-in ejector 
Ihe new Feedrator is designed tor 
simultaneously metering, controlling, 
mixing, and dispensing small quanti 
ties of liquid chemicals into liquid 
streams. A pressure differential in the 
main line, to create a by-pass flow 
through the ejector, is all that is nec- 
essary to operate the unit. Many cor- 
rosive Chemicals can be fed directly 
into the main process stream because 
the unit is enclosed in a Lucite block 
For additives which Lucite cannot 
handle satisfactorily, the block ts also 
available in Uscolite at some addi 
tional cost. Small size of the body 
block $44 x 254 In affords ease of 
mounting. The pipeline adaptor screws 
directly into the body block also. By 
pass flow required is relatively small 
Injection flow is controlled precisely 
with the needle valve Ihe unit comes 
in four standard models with capaci 
tiles ranging from 0.03-0.3 to 
gal./hr. A small ball check valve pro 
vides protection against sudden pres 
sure drops. Fischer & Porter Co., 19 
Jucksonville Rd Hatboro, Penna 


Circle No. 60 on Reply Card 


Torque-type Viscometer Permits 
Continuous Process Control 


n a flow-line by-pass, or a proc 


essing vessel. It can be used for base 
mount temperatures up to 200° | ind 

pressure conditions trom & mm 
Hg. vacuum to 100 psi. All moving 
parts of the Viscometran re 
mounted on rigid aluminum castings 
and enclosed by 3 32-in. s Ce c 
cap The base lso cast for maximum 
Strength, is hinged so the spindle can 
be removed quickly for l spection 
range change, or cleaning. The instru 
ment 1s mounted on a 4-in., 125-lb 
standard American pipe flange 
use, the spindle is rotated by a svi 
chronous motor at a constant speed in 
the liquid under test. The torque re 
quired to produce this rotation is d 
rectly proportional to the centipoise¢ 


viscosity of the fluid. Using eith 
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ASPHALT SPECIALTIES 








WEATHERCOAT 


Slows Weathering 























Wi ATHER and WATER can’t affect the protective qualities 


of Weathercoat: this tough ductile asphalrc coating bridves 


expansion, but remains firm under heat or cold 


That’s why Weathercoat is preferred by most of the world’s 
largest refineries* for protection of exposed insulation on 
fractuonating Columns, crude stilis and tanks for sealing 


, , , 
insulation joints exposed insulated pipelines... for 


membranes in reservoirs 


No fire hazard— apply it cold! 
Brush, trowel or S| ray Weathercoat 
—its casy— palms beautifully 


over uneven surfaces! 





APERICAN 
Bitwumwvls 2 Acphalt 
COMPANY 


200 BUSH ST. + SAN FRANCISCO 4, CALIFORNIA 
E. Providence 14, R. 1 Perth Amboy, N. J Baltimore 3, Md Mobile, Ala Columbus 15, Ohie 
Tucson, Ariz Seattle, Wash Inglewood, Cal¥ 
San Juon 23, 7.8 


Baton Rouge 2, la St. Lovis 17, Mo 


Oakland 1, Calif Portland 7, Ore Washington 6, D. C 


(fo obtain mor lata on advert product ee ( 76 805 





What's New! 


ES ENGINEERS 


New York District Office 


We need two graduate Chemical Engineers with at least 
five years experience in Oil Refining or Petrochemical 
Manufacture. To these men we offer responsible and inter 
esting positions as members of our expanding New York 
staff. The work entails some travel. The compensation is 
straight salary and expenses. The future is limited only by 
the men’s own ability to produce 

The men we need have technical ability, plus a good per- 
sonality. On the technical side, our men have a broad Ventilation Engineering 
general knowledge of heat-transfer, fractionation, and of 
process-applications. This knowledge must be based to a 
large extent on actual experience. On the personal side, 
they are between 30 and 40 years old. They are aggressive 
They are friend!y, and like to meet new people. They are 
sincerely interested in a permanent career in Sales Engi 
neering 


informatior 


If you believe you're fully qualified, please write to us at round ducts are 
630 Fifth Avenue, New York 20, New York. We'll acknowl- stallation, maint 
edge your letter and arrange to talk with all who seem to ior Hartzell 
fill our needs. We'll respect your confidence. Please do not 
phone or call in person. Last time we tried it, our Reception 
Room looked like Grand Central. And our switchboard 
yperator quit 


C.F. BRAUN & COMPANY 


630—Sth Ave., N. Y. 20, N. Y. 
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NEW CLOUD and POUR TEST Unit for... . [mana 


Faster Lower Cost Testing! [iieammnemena 


mates pressure a 


proper size stean 
Designed for testing to ASTM pressures up to 
D97 Specs ng instructions 
cal data are print 
Golden-Andersor 
264 Ridge Ave 


Individually controlled separate 
baths for range +30 F to —90 F. 


Each bath refrigerated by its own 
hermetically sealed compressor. 





Recessed wells . 
eliminate tem- For Your Convenience 
perature voria- 4 

tions, icing 
cround samples Business 


cluded 

leum Process 
obtaining mor 
iny items 
New!” Yo 
the first p 


Just circle 


ae eS 


1354 So. Michigan Avenue ~- Chicago 5, Illinois 




















..-An Even Better 
Pressure Controller — 
Climax Type 1440 


The Climax Type 1440 Pressure Controller (non- 
recording) is designed to handle both positive 
and negative pressures, from high vacuum to 
pressures of up to 10,000 lbs. Bourdon Tube actu- 








ated —with all tubes, bellows assemblies, feed 
orifices and bleed nozzles calibrated— the Type 1440 is an instrument of 
utmost accuracy. Proportional band and On-Off or Maximum-Minimum 
snap action adjustment is easily made without additional parts. Snap 
action may be adjusted to pressures up to 75% of the limits of the Bour- 
don Tube rating. 


...An Even Better Liquid Level 
Controller Pilot... Climax Type 1450 


The type 1450 Liquid Level Con- 
troller Pilot was developed for 
use and mounting on any Climax 
Type 888, 888-LF, 887 and 889 dis- 
placement liquid level controllers 
where a torsion tube transmits 
float movements to reflect changes 
in liquid level or a change in 
gravity of the controlled liquid. 
Its interchangeability of parts 
with those of the Type 1440 Pres- 
sure Controller is an advantage 
which reduces stocking parts. 


Type 1450 features a very wide 
“throttling” range calibrated from 
0x to 100%. A specific gravity index is provided and offers a method of 
compensating for various gravities of liquids, or for inter-face services, 
where the “throttling” range is kept exact in its relationship to the spe- 
cific gravity setting. 

A novel feature of the Type 1450 is its adjustability, without use of spe- 
cial parts, for “snap” or “on-off” action. This is useful when it be- 
comes desirable for the diaphragm control valve to fully open or close 
when liquid level height reaches a desired “high” setting, and to react 
in an opposite inanner at a desired “low” setting. The amount of liquid 
level change from open to shut positions of the control valve may be 
varied up to 75% of displacement element length. 

















For Better Process 


Types 1440 and 1450 are but Controls Always 


a small part of the complete 
Climax line—designed, engineer- 
ed and precision manufactured 
by BS&B to meet your most (\Cl Ege 
exacting requirements. Sen i <4 \ 
f the OVER 60 YEARS 


Specify BS&B Climax! 








Improved Features of 
Types 1440 and 1450: 


1. Weatherproof case f die-cast 


yned for universal 


ows, calibrated, 


Types 1440 and 1450 Have Been 
Developed and Thoroughly Field 
Tested for More Than Two Years! 


Brackx,Sivaics s Bryson, inc. 
Climax Controls Division, Dept. 4-D5 


7500 East 12th Street Kansas City 26, Missouri 
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EDITORIALS . .. 


Wider Markets Still to Sell 


RR’ FINERS have been so occupied the past two years 
vith the problems of surplus capacity and large 
volumes of product stocks, that there is the possibility 

ne will lose a true perspective of the industry's future 
market 

An encouraging evaluation of the factors that create 
petroleum dem ind was presented by Charles J Hed- 
lund, head of the Petroleum Economics Division, Stand- 
ird Oil Co. (N. J.), in a recent talk before the Financial 
Analysts Society of Philadelphia. He believes that over 

long tern reat potential markets exist in this coun- 


i vell in foreign nations 
Many of us who venture out on a weekend on the 
crowded ni 


surrounding our metropolitan areas 
wonder whether any more automobiles can be sold at 
ll,” said Mr. Hedlund. Actually, he pointed out, only 
3,000,000 families in the U. S., or about 65% of all 
households, owned a car in 1953. Of all U. S. farms, 
< 


neither a car nor a truck 
In 1953, despite increased consumption of natural 


bout 800,000 new oil burners were installed, said 


Mr. Hedlund ind millions of homes still have out- 


iting equipment.” Among such uses as avia- 
icks, buses, diesel engines, LPG and _ petro- 
icals, many still retain a strong growth potential, 

te their large past expansion 
he markets are there, but the competition for them 
be keen, the Philadelphia economists were told, 
because of the present ample availability of crude, re- 
fining capacity and transportation facilities. This sharp- 
ened competition is already being recognized by both 
large and sn 
for product quality improvement and the reduction of 


operating and maintenance costs 


ill refiners in their technological programs 


t Hedlund’s views on the future are but- 
» industry’s past development. The coming 
nong oil companies need not all be dog- 
existing markets. Still ahead are wider 
nany individual refiners will develop to 
profit 


Underground Emergency Storage? 
| N its current study of the industry's storage capacity 
for crude and refined products for the defense au- 
thoritic National Petroleum Council is including 
ind reservoirs along with above-surface tank- 
rgeround cavities have been used by the oil 
for product storage for relatively few years, 
kinds of these reservoirs are already in 
e. As yet, however, they provide only a very small 
oportion of the volume that would be required if this 
ype of storage were to come into wide scale use 
Since World War II, the question of storing petro- 
supplies in large volume against the outbreak of 
r some great emergency, has been mostly in terms 
teel tankage. The growing use of underground cav- 


erns, or pits such as abandoned quarries, presents a 
new factor in these considerations. These reservoirs 
offer some special advantages for emergency storage. 

They are located some distance from refineries and 
congested areas that would be subject to bombing. They 
would be easy to camouflage. In most cases they would 
have the capacity for larger volumes than a single re- 
finer could handle. Thus they would be fitted for a 
cooperative project such as defense storage likely would 
be. Original and maintenance costs would be lower 
than for steel tanks. The use of natural reservoirs, if 
feasible, would not call on the steel that refiners might 
need to expand their own product marketing systems 
Some factors in the use of underground cavities need to 
be determined, such as contamination of product and 
deterioration in long term storage 

Che inclusion of underground storage in the survey 
of the National Petroleum Council is timely. It should 
emphasize to the military and defense authorities the 
importance of including this type of petroleum storage 
in their considerations, and it might head up their con- 
clusions on the subject of emergency inventories 


Tidelands Question— 
Who Really Won? 


| [ looks as though the recent action of the Supreme 

Court has finally settled the question of who really 
owns the Tidelands oil. The Court settled it by refusing 
to declare unconstitutional, as requested by Rhode 
Island and Alabama, the so-called 1953 Tideland’s 
legislation, granting title to the submerged land re- 
sources to the States. 

Of course, the ultimate decision was arrived at in a 
little roundabout manner, and there might be some 
question as to who really won its point—the States or 
the Federal Government 

The States most concerned (Texas, California and 
Louisiana) have asserted that they owned title to the 
tidelands resources all along, and that the Federal Gov- 
ernment had no right to take it away from them 

The Federal Government, on the other hand, has 
claimed that it “owned” these resources. And that latter 
opinion was iinally upheld by a Supreme Court decision 
in 1950 to the effect that the Federal Government 
alone had “paramount rights” to off-shore resources 

So what did Congress do but turn around, once the 
Supreme Court had decided that the title really belonged 
to the Federal Government, and “give” that title to the 
states. Please note that Congress didn’t “give back” title, 
and that nowhere along the line has the State viewpoint 
that it always owned title ever been upheld 

All the latest Supreme Court decision did was to 
reaffirm the right of Congress to dispose of any U. S 
property “without limitation,” and the decision didn’t 
in any manner upset the earlier decision on the doctrine 
of “paramount rights.” 

It looks to us as though the Federal Government 
really won its point—that it always owned the tide- 
lands resources. But now that the States finally do 
have title, the question of who really won is academic 

although interesting 
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You’re Just Hours Away... 


& 
Aa 
ba ot 


— | 


rs. 


from a GENERAL CHEMICAL Supply Point! 


Ateny, WY Wes 36 STREAMLINED DISTRIBUTING 
anne wie STATIONS TO SERVE YOU... 


Baltimore, Md Jacksonville 


Bay Point, Calif Kalamazoo, Mich 
Birmingham, Ala Los Angeles, Calif 
Boston, Mass Marcus Hook, Pa 
Bridgeport, Conn Milwaukee, Wis« 
Buffalo, N. Y Minneapolis, Minn 
Camden, N. J New Orleans, La 
Charlotte, N.C New York (L. 1. C N 

Chicago, Ill Oakland, Calif 

Cleveland, O Passaic (Dundee), N 

Denver, Colo Pittsburgh, Pa 
Detroit. Mich Portland, Ore 


cer tous, rrvidence, 81. Sew’ WITH THESE PRODUCTS! 


Edgewater, N. J Pulaski, Va 


Pe, wee Acids Alums Phosphates 
Savannah, Ga 


Sodium Compounds Fluorine Derivatives 


Seattle, Wash 


Syracuse, N. ¥ Other Heavy Chemicals 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y 


In Canada: The Nict 








Within a few hours after loading was 
completed at Wyatt's Dallas plant, this 
Platforming Unit was at the refinery site. 


It's another instance of doing things 


the W yatt Way. 


The quicker the delivery, the sooner 


the Profit. 





